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DO YOU KNOW THE STATE LAWS ON SILICOSIS? ARE 
YOU FAMILIAR WITH CASES WHICH HAVE BEEN SET- 
DO YOU KNOW THE HISTORY OF 


TLED IN THE PAST? 


THIS DISEASE? 


LACK OF THIS KNOWLEDGE HAS RE- 


SULTED IN HUNDREDS OF COURT CASES BEING LOST 
AND GREAT SUMS OF MONEY EXPENDED WITHOUT 
SATISFACTORY RESULTS. 


“The Pneumonokonioses” gives 
you the sources of all of this in- 
formation in compact, conveni- 
ent form. The editors of the 
book, sensing the great need for 
such a comprehensive, handy 
reference, have produced a work 
which already has earned the 
thanks of professional men from 


coast to Coast. 


THE EDITORS. George G. 
Davis, M.D., associate professor 
of surgery at Rush Medical Col- 
lege, University of Chicago; at- 
tending surgeon Cook County 


Hospital. 


Joseph L. Earlywine, attorney at 
law, Chicago. Both Dr. Davis 


and Mr. Earlywine are well 


known throughout the middle 


west from years of honorable medicolegal service. 


Ella M. Salmonsen, medical reterence 
Physicians and FUTURE REFERENCES. It is reasonable to ex- 


students of medicine sae been familiar with her 


The John Crerar Library, Chicago. 








This a Book of References 


it is not a Textbook- 
Its purpose is to put between 
two covers all the references 
of the world’s literature on 
the Pneumonokonioses, so that 
anyone interested in the sub- 
ject can quickly find out: 
Who said what 

and when 

and where 
And to furnish easy access to 
the state law sections cover- 
ing the industrial regulations. 
This Book does just that 


Price $7.50 postpaid 








year 1933 alone. 


librarian at 


These are but 


thors Index and Reference-Index. 
Section II contains Laws of the 
States, followed by cases. 


There are over 2700 references 
listed in the book, listed alpha- 


betically and by years. 


Note these reference titles in- 
cluded among many for the year 
1933: 

Cancer: Relation between pul- 
monary cancer and pneumo- 
coniosis. 

Cement: Effect of cement dust 
upon workers. 

Hygiene: Physiologic examina- 
tions in industrial occupations 
which inhibit respiration. 

Silicic Acid: Silicic acid content 


of lungs in pneumoconiosis. 


a few of over 200 references for the 


efhciency at the library for raany years. 


THE CONTENTS. The book contains two sec- 
tions. Section I contains Bibliographical References 
from the years 1556-1933, followed by a Subject 


Index, Index of Reference Group Headings, Au- 


pect that frequent revisions will be made to comply 
with demands for information regarding the latest 
publications on occupational diseases from inhaled 
dust, new statutes enacted for their prevention, and 
modification of laws prescribing indemnity. It is 
planned to issue Volume II of this reference book 


at an early date. 
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iscle and pluck forever! 

ut invigorates life, invigor- 
es death, 

1 the dead advance as much 
- the living advance, 

1 the future is no more un- 
rtain than the present, 

i the roughness of the earth 
nd of man encloses as much 
_s the delicatesse of the earth 
ind of man, 














“Dll waits or goes by defaull, 
till a strong being appears; 

1 strong being is the proof of 
the race, and of the ability of 
the universe; 

When he or she appears, mate- 
rials are overaw'd, 

The dispute on the Soul stops, 

The old customs and phrases are 
confronted, turn’d back, or 
laid away.” 





1 nothing endures but 


onal qualities.” 


per- 





—WatLt WHITMAN. 
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Traumatic Arthritis 


With Special Reference to Its Medical-Legal Aspect 
by 


VERY business day of the 
year, in every commun- 
ity where the compensa- 

bility of accidents is judged, the 
question arises as to whether or 
not certain cases of joint dis- 
ease are to be classified as traumatic arthritis. This 
problem is a constant source of litigation in the 
civil courts as well as in labor department investi- 
cations, and is the cause of incalculable loss of 
time and money. 

Unfortunately, it is also the cause of much in- 
nocent injustice, for not all cases without dem- 
onstrable x-ray changes are malingerers, nor do 
all eases presenting bone pathology on the x-ray 
plate suffer disabling pains attributable to trau- 
Ma. 

It would indeed be a noteworthy contribution 
not only to medical science but to social econom- 
ics aS Well if some pathognomonic sign were des- 
cribed which might invariably signify traumatic 
arthritis as against the non-traumatic arthritides. 
possibility. Although one may experimentally re- 
produce an arthritis similar to the chronic disease 
process, it is utterly impossible to reproduce the 
actual disease. Direct surgical intra-articular 
‘rauma, as practiced by Fisher’ or Key~, cannot 

‘fect the same changes of cartilage and synovial 

iembrane which represent the secondary phe- 

omena of traumatic arthritis as does external in- 
iry with its primary effect on the articular cir- 
ilatory apparatus. A direct blow to the elbow 
int, for example, rarely causes immediate dam- 

Je to the well protected cartilage of the trochlear 

irface of the humerus, but may disrupt the per- 

rticular vessels considerably, as manifested by 

e classical signs of rubor and calor. The intra- 

ticular pathology follows as a consequence of 

is vascular disturbance’. 

Since experimental production of the disease 

nnot be called to aid in the study of its develop- 

Fisher, A. G. T.: Experimental Production of Acute and 
ris and Articular Rheumatism, Brit. M. J., February 19, 1927. 
rome (Non-tuberculous) Arthritis. Lewis 1929. 

Kev, J. A.: Experimental Arthritis, Jour. of Bone and Joint Surgery, 
5. 1931. 


Sick, E. M.: Peripheral Vascular System in the 
Jour. of Surg., 18: 71, 1932. 
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However, its intrinsic pathology precludes this’ 


ment, and since bacteriologic 
or serologic study does not en- 
ter into the picture, the prob- 
lem of diagnosis remains clini- 
cal rather than definitive. 

But this does not mean that 
all such cases must be decided by expert guess- 
work, as too often occurs. There are certain clin- 
ical criteria, for diagnosis which should control 
the well-meant, but prejudiced testimony of the 
claimant’s physician, as well as the frequently 
legitimate doubts of the impartial or defendant’s 
examiner. Such criteria, if considered methodi- 
cally in each case, would go far to clarify the dif- 
ficulty. 


T MUST be recognized at the outset that a joint, 

unlike the internal viscera, is capable of direct 
functional examination. Although the mechan- 
ism of its function may be most complicated, the 
function itself is relatively simple. For each ar- 
ticulation there are specific motions known to 
anyone trained in the elements of anatomy. These 
motions are characterized by definite normal lim- 
its at the extremes of which they are blocked by 
equally characteristic resistances. The resistance 
is either spacial, as when the calf reaches the pos- 
terior aspect of the thigh, or is effected by periar- 
ticular or intra-articular tensions, e:g., ligaments, 
bone apposition or tendons. Any variation in the 
normal range of motion, the presence of any mo- 
tion not characteristic of a given joint, or any 
variation of resistance at the extremes of motion, 
is ipso facto evidence of disease. Conversely, a 
joint whose functions are normal must be consid- 
ered free of disease unless it exhibits perceptible 
evidence to the contrary. 

Variation from the normal in joint function 
may be due to change in the extra-articular mech- 
anism, i.e., neuromuscular, or may be due to ar- 
ticular pathology. Joint dysfunction due to neu- 
romuscular involvement can be differentiated as 
a syndrome sui generis and need not be discussed 
here. Direct injury to bone, or certain specific dis- 
eases of articular bone such as, for example, os- 
teochondritis dissicians, can likewise be satisfac- 
torily differentiated. Direct injury to ligaments 








~~ _— 


Page 166 INDUSTRIAL MEDICINE April, 1935 


produces recognizable signs. That which remains 
of the factors competent to produce dysfunction 
of the joint represents changes in cartilage, artic- 
ular bone, synovial membrane, or capsule or a 
combination of these. When specific diseases such 
as tuberculosis, syphilis, or gonorrhea are elimin- 
ated, and specific traumata, such as displacement 
of the menisci at the knee, are ruled out, there 
is left a group of syndromes generally known as 
the arthritides. To establish a diagnosis of trau- 
matic arthritis, the first requisite is to establish 
the fact that there is present evidence of joint dys- 
function, and that this dysfunction is due to the 
svndrome known as arthritis. 

The foregoing may sound academic, but be as- 
sured it has very important practical significance. 
An example will best express this importance. J. 
A., a male, worker for 50 years, suffered an injury 
to his right shoulder while engaged in heavy la- 
bor. The injury caused pain and disability. Al- 
though the acute symptoms subsided readily 
enqugh, he persistently complained of pain when- 
ever he attempted to return to work. For two 
vears he was under treatment with negligible re- 
sults. His attorney entered a claim for compen- 
sation on the basis of permanent partial disabil- 
itv, and gave as the diagnosis traumatic arthritis. 
On impartial examination no variation from nor- 
mal motion could be discovered at the shoulder, 
and no bone pathology was visible by x-ray. A 
report was rendered intimating that the claim- 
ant was a malingerer. In this case the disability 
consisted of pain when attempting to lift heavy 
weights. Otherwise the joint was admitted to be 
symptom free. Had the diagnosis of rupture of 
the supraspinatus muscle been made, if not at the 
time of injury, at least after the acute reaction 
had disappeared, the outcome might have been 
entirely different. In the first place, proper treat- 
ment would have been instituted, and secondly, 
he would not have returned to work so soon after 
the injury. 

In brief, a diagnosis of traumatic arthritis can- 
not be justified in the presence of normal joint 
function. Persistent pain alone is not sufficient; 
it may be due to other articular or extra-articular 
pathology. To accept a diagnosis of arthritis, it 
is not necessary to demonstrate bone abnormali- 
ties on the x-ray plate. Chronic synovitis, per- 
haps the most common manifestation of trauma- 
tic arthritis, may exist for many months before 
secondary bone changes appear sufficiently ad- 
vanced to be apparent on a roentgen film. How- 
ever, in the absence of x-ray changes, diagnosis 
must rest on true clinical findings, such as swell- 
ing, tenderness and painful limited joint motion. 
The casual use of the term traumatic arthritis is 
to be deprecated. It should signify a definite le- 
sion and when used, as in the case cited, to ex- 
press a lack of understanding of joint pathology, 
it too often detracts from a more careful recon- 
sideration of persistent symptoms. 


S THE arthritis the result of trauma? This ques- 
tion answers only half of the medicolegal prob- 
lem. The second half will be considered in the fol- 
lowing paragraph. In order to establish the valid- 
ity of a positive answer to this question, the arth- 
ritic joint must have been entirely symptom free 
before the date of accident. When there is given a 
history of slight recurrent symptoms referable to 


the articulations preceding the accident, the o1- 
set of arthritis cannot be dated from the time of 
injury. Hence a careful history must be taken, 
and, in all honesty, a certain degree of subtlety is 
required to obtain a truthful report. This need 
not be a reflection upon the integrity of the pa- 
tient, since it is a human failing to neglect, if not 
to forget, earlier minor complaints in the pres- 
ence of a psychologically important disability. A 
story of “rheumatic pains” in other joints even 
when accompanied by vehement denials of symp- 
toms in the joint under consideration, always sug- 
gests the presence of a generalized non-specific 
infectious arthritis. The ideal solution of this 
question is demonstrated by the following case. 
admittedly unusually fortuitous. Patient R. 
was seen by his physician within 24 hours after 
injury. Thorough examination and a careful his- 
tory gave no data upon which a diagnosis of pre- 
existing arthritis could be made. X-ray of the in- 
jured knee joint was negative except for a sug- 
gestion of soft tissue swelling about the area, and 
some distention due apparently to intra-articular 
fluid. The patient was placed under brief and ra- 
ther perfunctory treatment and the symptoms 
subsided almost, but not quite, entirely. One or 
two months later, in view of an annoying persis- 
tence of minor pains, another x-ray plate was or- 
dered which showed definite bone changes within 
the joint. No other joints had become involved. In 
such a case, a diagnosis of traumatic arthritis can 
be considered proved within reasonable certain- 
ty. Although few cases can present so complete 
a sequence, this ideal can be at least approached 
in industrial medicine by insistence upon imme- 
diate x-ray records of every injury involving the 
region of a joint. To refuse this, when facilities 
are available, is, I believe, false economy. How- 
ever, if the x-ray is still negative after several 
months, the increase in clinical manifestations, 
such as progressive limitation of motion, or per- 
sistent swelling of synovial tissues since the time 
of the first examination, with no other joint in- 
volvement, becomes the diagnostic feature, and 
is equally as valid as positive roentgen plates. 


AS a pre-existing symptom free arthritis been 

aggravated to the point of disability of trau- 
ma? This question arises almost as frequently as 
does the former. In many instances it relates not to 
a previously symptom free, but to a non-disabling. 
arthritis. Both can be considered together as dif- 
fering only in degree. These cases are most often 
found in patients past 40, that is, during the age 
group of greatest frequency of incipient osteo- 
arthritis. Very often an x-ray picture taken at 
the time of injury shows minor joint changes. 
such as “lipping,” or, in the knee joint, the com- 
mon spur of the tibial spine. Because of these 
observations, a diagnosis of chronic arthritis is 
made, and subsequent disability is ascribed to this 
factor rather than to the claimant’s trauma. The 
problem then arises, granting the fact of traume. 
how much of the disability depends upon its e!- 
fects and how much depends upon the pre-exis'- 
ing disease. The solution should be simple, anc 
if proper consideration is given to functional a! 
alysis, presents no real difficulty. 


Patient D. F., is a man past 50, whose joints 


have never exhibited symptoms of arthritis. How- 
ever, as in many persons of his age, the earl 
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anifestations of senile cartilage degeneration 

ve set in, with its concurrent hypertrophy of 

ticular bone. Any large collection of asympto- 

atic joints will show these same changes in x- 

.y plates. The presence of these senile degenera- 
‘ons, of course, makes the affected joint more sus- 
ceptible to the chronic inflammatory changes in- 
luced by trauma. Furthermore, as has been pre- 
viously demonstrated', these joints are already 
working on inadequate vascular supply. When 
rauma occurs to the left knee of Patient D. F., the 
legenerative processes are markedly accelerated. 
X-rays taken of both knees simultaneously at in- 
‘ervals of several months will show much more 
apidly developing bone pathology in the injured 
oint than in the uninjured one. This increased 
acceleration of manifest bone change is the meas- 
ure of the effect of traumatic arthritis over the or- 
dinary progress of the disease as shown in the un- 
injured member. 

In brief, if a man has been able to withstand the 
strains of his occupation up to the time of acci- 
dent, if other joints showing by x-ray the signs 
of early arthritic involvement are still compara- 
tively symptom free, and x-ray of the affected 
joint shows progressive bone pathology, then it 
can be assumed with reasonable certainty that the 
present disability is the effect of the trauma, and 
that the diagnosis must be traumatic arthritis 
superimposed on an osteoarthritic joint. 


REQUENTLY a patient is presented whose 
symptoms have apparently lasted much longer 
than the known minor joint injury can account 
lor. He complains of pain and disability, say, in 
the ankle joint, but careful examination fails to 
reveal any objective findings. For want of a bet- 
ter term some practitioner has inadvertently la- 
beled the lesion traumatic arthritis, and this diag- 
nosis sticks throughout the period of litigation. 
The most difficult feat in medicolegal proceedings 
is to gainsay the complaint of pain in the absence 
of objective signs. However, certain simple facts, 
obvious as they seem, are often forgotten. Actual 
joint pain sufficient to cause disability must have 
its basis in some definite lesion, and this lesion 
must present its characteristic effects on the an- 
atomy of the joint. In the presence of traumatic 
arthritis, that is, a lesion affecting the articular 
tissues, there must of necessity be found those 
variations in normal mobility mentioned above. 
‘rue muscle spasm, the mechanism by which 
joint motion is limited in the presence of inflam- 
mation, cannot be voluntarily simulated suffi- 
clently to fool an experienced examiner. Hyper- 
‘rophy of the synovia, the end result in an unheal- 
d but quiescent case, manifests itself by varia- 
‘lons in the topography of the affected part espe- 
ially in the superficial joints. Degeneration of ar- 
‘icular cartilage without inflammation is not pain- 
ul or disabling except in the presence of certain 
central nervous system lesions such as_tabes. 
hus, when traumatic arthritis is present to a de- 
ree sufficient to cause disability or pain, it is in- 
ariably accompanied by definitely perceptible 
inical signs. 
A frequent question which arises is the follow- 
g: Can traumatic arthritis manifest itself after 
beriod of quiesence following an accident? Pa- 


Bick, E. M.: 


The Pathogenesis of Osteoarthritis, 4¢fa Rheumatologica, 
2, 4, 1934. 
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tient C. R., was injured by the impact of a hard 
substance striking against his elbow. There en- 
sued immediate severe pain, lasting for 20 min- 
utes, then gradually subsiding. He ceased work, 
and during the next 24 hours, the elbow, being 
entirely at rest, became symptom free. He return- 
ed to work. About a week later he began to no- 
tice pain in the same elbow when attempting 
heavy manual labor. Pain was followed by pro- 
gressive disability, and on the next day he re- 
ported to his physician. The elbow was found to 
be tender, slightly swollen, and painful at the ex- 
tremes of motion. X-rays were negative. A diag- 
nosis of traumatic arthritis was made. The orig- 
inal injury in this case had caused immediate, but 
temporary, acute disability. After a short period 
of rest, the shock to the local sensory receptors 
subsided. However, a traumatic, i. e., non-infec- 
tious inflammatory reaction of minor degree had 
been set up, which, at first asymptomatic, was ag- 
gravated by the resumption of unrestrained ac- 
tivity. After a week’s time the tissue reaction had 
caused sufficient periarticular and intra-articular 
pathology to provoke manifest signs and symp- 
toms. The diagnosis of traumatic arthritis was 
here justified. 

Patient D. L., worked as a cutter of textiles. He 
sat continually at a bench, but got the average 
amount of exercise by walking in the evenings 
and during rest periods. According to his history, 
he one day struck his knee against a post of the 
bench. Although he claims to have suffered pain 
at the time, there was no immediate disability se- 
vere enough to cause notice, to make him stop 
work, or to report to his foreman, although he 
knew the rules of the shop in case of injury. Six 
weeks later he sought the care of a private physi- 
cian because of pain in the same knee joint. Ex- 
amination disclosed signs of amoderately advanced 
osteoarthritis in several joints of the extremi- 
ties including the affected knee. No history of 
acute or subacute synovitis was elicited, and no 
signs were present, other than those of an early 
osteoarthritis. In this case the duration of time 
between the alleged accident and the first medical 
visit, in spite of continued, uninterrupted work, 
immediately cast a doubt on the casual relation- 
ship of the injury to the pathology at the outset. 
Furthermore, the patient obviously presented 
signs of a generalized osteoarthritis. The absence 
of an acute phase, either by history or physical 
signs, eliminated the probability of a traumatic 
exacerbation of the pre-existing arthritis. The 
type of alleged injury was such that it represent- 
ed merely one of any number of minor everyday 
trauma to which the average arthritic is suscep- 
tible. 

In this case a diagnosis of traumatic arthri- 
tis is not justified, since there was no perceptible 
reaction to the alleged injury. 


HE primary pathology of traumatic arthritis 

is invariably asynovitis, that is, congestion and 
tissue edema of the synovial and subsynovial 
strata’. 

Hence the frequent presence of intra-articu- 
lar fluid shortly following the injury. Usually 
this fluid disappears to all clinical perception with 
the subsidence of the acute symptoms after a per- 


s. Bick, E. M.: Surgical Pathology of Synovial Tissues, Jour. of Bone 
and Joint Sura., 12: 33, 1930 
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iod of rest. Occasionally small amounts are dis- 
cernible for some time thereafter. When the fluid 
is excessive and is of itself causing pain or dis- 
ability, aspiration may be deemed advisable. How- 
ever, one cannot too strongly condemn the casual 
or routine aspiration of traumatic joints for pur- 
poses of synovial fluid examination, even though 
some investigators profess to be able to distin- 
guish traumatic fluids from the non-traumatic. 
The synovial fluid in these cases is usually rather 
clear, amber to straw colored, and presents very 
little sediment upon centrifuging. The sediment is 
that of any non-specific synovitis, containing a 
few tissue cells, monocytes, and always a few red 
blood cells. Occasionally it may be slightly blood- 
tinged, but any excess of blood in the fluid imme- 
diately suggests either rupture of blood vessel 
during aspiration, or an intra-articular fracture. 
It is of course conceivable that direct trauma to a 
joint, in the absence of fracture, may be able to 
rupture a subsynovial vessel, but such would be 
more apt to cause hemorrhage into the periart- 
icular structures than to appear intra-articular. 
Obviously the synovial fluid will be bacteriologi- 
cally negative, or at most, a streptococcus may be 
cultured by one of those complex processes re- 
cently designed to isolate a supposed specific or- 
ganism of chronic infectious arthritis. Whether 
the fluid is Wassermann or Kahn positive depends 
upon whether the patient has syphilis, and should 
not enter into the diagnosis. It is well to remem- 
ber in this connection, that syphilitic arthritis is 
a manifestation of secondary lues, and clears up 
entirely under specific treatment. A Charcot joint 
has its characteristic signs and should not cause 
confusion. 

Osler’s dictum should always be kept in mind, 
at least in paraphrase, “Even a syphilitic may 
suffer a traumatic arthritis.” 


OMMENT: The diagnosis of traumatic arthritis 
is possible with reasonable certainty if the 
same fundamental criteria of judgment are used 
as is customary in more obvious lesions. First, a 
definition of terms is essential. Traumatic arthri- 
tis is an inflammation of articular tissues caused 
by injury, direct or indirect. It may, in its early 
stages, involve only certain components of the 
joint, such as the synovial lining, and so present 
none of the x-ray changes so highly esteemed by 
jurymen and referees. In the untreated persistent 
case or the more severe reaction, osseous changes 
sooner or later become manifest. The importance 
of differentiation is far more than academic. A 
joint suffering from chronic sprain, due to un- 
healed rupiured strands of a ligament, offers an 
entirely different prognosis from one in which a 
traumatic arthritis has been neglected.  Intra- 
articular fracture, no matter how minor, requires 
a period of immobilization that would be deliber- 
ately contraindicated in chronic joint inflamma- 
tion. 

The diagnosis of traumatic arthritis, in brief, 
must be carefully considered and substantiated, 
and not, as is too often the case, accepted as a 
casual admission of indecision. 

In presenting this resume, it is hoped that a 
clearer conception of the pitfalls to be avoided, as 
well as the criteria to be sought, has been offered 
to those whose practice brings them in frequent 
contact with industrial and accident cases. 


Physical Defects in Industry 


By A. Barter, M.D., 
Medical Director, 
Western Cartridge Company, 
East Alton, Illinois 


EGARDING the employment of men and 
R women with physical defects of a maj: 
and minor nature in industry: 

This is a much talked about subject but so far 
very little has been done about these unfortunate 
individuals. We industrial physicians and sur- 
geons, who see them daily on the front lines in and 
out of industry, know what these people have to 
put up with—the despair and hopelessness of many 
of them with minor defects and the hopelessness o{ 
many of them with major defects and the cheerful- 
ness with which they apparently accept their des- 
tiny is to be admired; and yet very little is done 
on the part of organized society in general to give 
them any help. Take the disabled soldier for in- 
stance, especially those fellows who were slightly 
gassed, just enough to weaken the lung and make 
it more susceptible to dust and fumes, just enough 
to cause an industrial examining physician to have 
a little apprehension about the safety of passing 
this type of applicant, both from the standpoint 
of the man’s own safety and that of his employer. 
Take the fellow with deformities of the lower ex- 
tremities of such a nature as to interfere with 
proper locomotion; the chap with a pelvic deform- 
ity—this chap is almost useless to industry as all 
he can use is his arms and head, and how many in- 
dustries has this fellow a chance to work in? Sad 
to say, not many. 

The reason for this is not the unfortunate appli- 
cant, nor the industry. The reason as I see it lies 
in a group of compensation laws which were 
drafted for the purpose of protecting, to certain 
extents, those individuals sustaining injuries 
which arise out of and in the course of their em- 
ployment. At the time of drafting these laws, al! 
industrial workers were regarded as soldiers in 
an army; they were supposed to be able to pass an 
examination of physical fitness, more or less stand- 
ardized, and all workers were regarded as equa! 
from the standpoint of physical fitness. 

We know this is not true. We also know that the 
applicant with a physical defect has more difficulty 
in getting industrial employment than the appli- 
cant physically fit, thus adding more difficulty to 
his already unfortunate situation. The reason 1s. 
that he is regarded as a greater industrial risk from 
the standpoint of safety and liability on the part o! 
the employer. Why is this? Because, under the 
workmen’s compensation laws he is given equa! 
rights with his physically fit brother, and commo: 
sense should tell us that he is not equal and never 
will be. 

Therefore, says industry, if I have to pay equé! 
liability on these two fellows, Ill take the one 
physically fit; and thus the unfortunate fellow has 
something else added to his already unfortunat: 
situation. What is he to do, walk the streets an! 
become a burden on society—and let me say righ’ 
here, in my examining experience, I’ve found man 
a fellow who had a physical defect who was wort! 
more to his employer than his physically fit broth- 
er, because, he knew his employer carried a doub!: 
liability on him, and in all fairness to his employs 
he made a double effort to deliver the goods. 
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[here are organizations that are rehabilitating 

fortunate men and women. This work is car- 

d on by the different governments and it is a 

eat work. But after they have rehabilitated an 

plicant to the best of their ability, their real 

s job begins, and that is to get the applicant lo- 

‘ted on a job where he, or she, can be self sup- 

rting and build up a measure of self respect— 

‘ferent from charity. Industry is the logical place 
“here these people can be absorbed, but until the 

w makes it justifiable, and fair to all concerned 
n the part of industry, the unfortunate applicant 

ith the defect and society in general, this group 

' remarkable people will continue to be more or 
ss isolated from industry. 

What should be done? The answer lies in our 
tate legislatures. The state manufacturers’ asso- 
ciation would like to see these people helped, but 
certain organizations, functioning to serve their 
own individual interests, often cause embarrass- 
ment to the applicant with a physical defect by 
making certain demands. 

The human scrap pile is getting larger every 
vear. In our own state there are around 45,000 
inmates in institutions for mental defectives; that 
does not include the penal institutions or the great 
number of other institutions dependent on taxa- 
tion for existence. 

Many a man with a physical handicap wants to 
waive certain rights in order to get a job. It is 
only fair to let him bargain with an employer until 
a point of equalization is reached, agreeable to 
both interested parties. A large number of un- 
employed at present, making up the host of un- 
employed we read about, are men excluded from 
industry or other occupation because of physical 
defects. A shirt and a pair of overalls cover many a 
gruesome physical deformity. A great number of 
these can be salvaged from the human scrap heap if 
we but practice a measure of fair play in dealing 
with compensation laws which at present exclude 
them from employment. Did you ever stop to think 
when you read about the American Federation of 
Labor president saying so many millions of men 
are out of work—the department of labor says this 
many millions of men are out of work—that three- 


fourths of that vast number have something in the. 


background that is keeping them where they are. 
A lot of them are mental defectives, usually have 
large families and won’t work even if you give 
them the chance. Their one ambition is to supply 
the country with a large standing army with the 
same stock and pedigree as themselves. However, 
‘hey are another class. I am only concerned at 
»resent with the chap with a physical defect. He 
‘ill work if given the chance, and in many in- 
tances makes a very satisfactory employee if put 
‘0 a job that he can do, and there are a great many 
'bs like that in every industry. 
The Western Cartridge Company of East Alton 
ave a policy in which a great number of physi- 
ally defective people are employed—they have 
‘\ting-down jobs, die lappers and machine opera- 
ors. I recall one woman who has a very serious 
‘fect of her hip, having contracted infantile par- 
vsis in girlhood (her right leg is useless and the 
‘t deformed; she walks with the aid of a crutch 
d cane) who has been with the company many 
ars, and her foreman states that she is his best 
erator. 


it is a fact that people with a physical defect are 
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usually more careful and have fewer accidents 
than the physically fit. They are also more con- 
siderate and appreciative, and for that reason make 
excellent workers. It is up to us to see that more 
consideration is given them for social and economic 
reasons. The interested legislators should be so 
advised; compensation laws should be so adjusted 
to fit their requirements so that it will be less diffi- 
cult for them to obtain employment. 





Economic Problems of the Industrial Surgeon 
By EMMET KEATING, M.D. 
Chicago 


HEN I was invited to address this meet- 
W\ ing*, I felt that you were paying me a 

high compliment, because you were plac- 
ing upon me a grave responsibility. I assure you 
that I attempt to meet this responsibility with a 
very firm conviction of how feeble my efforts must 
be to bring effectively to your attention the fact 
that we are facing a condition that has never aris- 
en in the practice of medicine. A condition that 
we can no longer evade nor leave to willing out- 
siders to handle for us. 

For a good many years, there have been those 
of our profession who have, on too many .occa- 
sions, sought help from laymen to further schemes 
that, had they been submitted to the careful scru- 
tiny and study of the entire profession, would not 
have been forced upon an unthinking public and 
an embarrassed profession. 

The time has come when we must no longer 
shirk leadership in these things that so vitally 
concern us. We must guard with jealous care our 
own interests, with the most thoughtful consid- 
eration of the interests and needs of our fellow- 
men, for whom it is our privilege and our solemr 
duty to labor. 

One of the things that induced me to become 
a member of this society was the belief that in the 
struggle that was coming, to preserve or destroy 
American medicine, the industrial surgeons’ or- 
ganization would play a part of such importance 
that the destiny of the medical profession will de- 
pend largely upon what course you pursue. 

When the workmen’s compensation act became 
a law, I did not believe that the program laid down 
for industrial physicians to follow, was right. 
Since joining this society I have treated industrial 
patients who have been referred to my office. I 
have given them the same consideration that J 
give to my own patients. I have been prompt in 
sending the insurance companies careful and 
typewritten reports, and have conformed to the 
fee schedule laid down by the insurance compan- 
ies. My bills have not been questioned and have 
been promptly paid. Although I have had that 
experience, I am more than ever convinced that 
the program which has been followed will have to 
be changed. 

Study of the progress of industrial medicine and 
surgery has l.d me to hope that your experiences 
have given you a somewhat different viewpoint 
from the one you had when you entered into this 
specialty of the practice of medicine. 

The problems of the industrial surgeons are so 
bound up with the problems of the family doc- 
tors that your problems are their problems and 





* Annual Meeting, Central States Society of Industrial Medicine and Sur- 
gery, 1934. 
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your united problems form a very large part of 
the problems of American medicine. For that 
reason, the major portion of this paper is devoted 
to the plight of the family doctor, in keeping with 
the belief that the rehabilitation of the familv 
doctor means establishing industrial medicine and 
surgery in the position that its immense impor- 
tance to industry and industrial workers demands. 

Discussions, expressing a mixture of lamenta- 
tion and rejoicing that the family doctor would 
soon fade out of the picture of medicine, occupied 
space in medical journals for several years. It was 
an example of the superficial thinking of many of 
our medical writers on that branch of political 
economy in which medicine is assuming such vast 
proportions. The family doctors of the earlier 
period, by reason of their large experience, were 
very skilful in diagnosing the diseases then pre- 
valent. 

Medical writers failed to distinguish the differ- 
ence between the family doctors of the period that 
closed with the discovery of the cause of many 
acute diseases, and the doctors, who, fortified by 
the discoveries of the bacteriologists, discarded 
many observational tests employed by their pre- 
decessors. It is not to the discredit of those pre- 
decessors that their therapeutic efforts were many 
times at fault. Such shortcomings, for which 
they were not to blame, were the natural se- 
quence of the lack of knowledge of causes of dis- 
ease. Because many doctors of the pre-bacter- 


iological age failed to adapt themselves to the new 
point of view, some medical economists reasoned 
that the family doctor was fast disappearing. Spe- 


cialism was lauded and the desire of physicians 
to become generally well informed was derided. 
The public soon took the cue and accepted the 
statements made by the medical writers that the 
family doctor as an institution was only an as- 
sumption of something of value. 

This was the opportune time for the cultists. 
Finding the family doctor discredited by his own 
profession, the cultist, blatantly advertising his 
wares and promising impossible cures, attracted, 
for a time, large numbers of paying patients. 


. ee next move for the patient was to select 
a specialist, basing his choice either upon 
his own diagnosis or the enthusiastic recommen- 
dation of a lay friend. As might be expected, he 
usually picked the wrong specialist. Nothing 
daunted, he goes from one to another. incurrins 
heavy expenses and accumulating a list of correct 
but uncorrelated findings that may lead people to 
think that the medical profession does not know 
what it is talking about; findings that can only be 
properly evaluated by the general survey made 
by the man who has an intelligent understanding 
of them and who is capable of ascribing to each 
its importance and dependence. That man is the 
family doctor, trained for the stage of present day 
advancement of the science of medicine. But, 
alack and a day, where is his opportunity to util- 
ize his talents? His prospects are absorbed by 
lving-in hospitals, infant welfare stations, part 
pay and charity clinics, and by the insurance com- 
panies who secure, among others, the patients 
suffering from minor surgical conditions. 

Citv and state health departments were prcb- 
ably the first competitors of the family doctor. 
Not only have they taken away his business, but 
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they have also tempted him from the path of r¢ 
titude by making anti-toxin and other produc 
available to rich and poor alike. The physici: 
who preserves his ethical values will adminis 
free anti-toxin to the needy poor. He will n 
charge the patient for the service, but will dema) 
pay from the city or county. To administer ani - 
toxin furnished by health departments to peop 
able to pay, is dishonest. To administer free a) 
ti-toxin to the needy poor and charge for the ser: 
ice is equally dishonest. 

Measures for the protection of the public from 
preventable diseases were conceived and put in 
force by the medical profession. These measures 
were the natural products of the evolution and 
progress of organized medicine. All the tradi- 
tions of medicine are to care for the sick and pro- 
tect the well. In the past, the practice of medi- 
cine as a vocation was not considered as an ave- 
nue to wealth. In the minds of old-time physi- 
cians, the practice of medicine offered two re- 
wards, one the love, gratitude and high esteem o! 
the community in which the physician waged his 
single-handed battle. The other reward was the 
chance for a few physicians to become famous as 
teachers, consultants and operators. The first re- 
ward has not, and, if the United States govern- 
ment does not become communistic, is not likely 
to, become a thing of the past. The second reward 
will eventually be reinstated. The famous teach- 
er, consultant and operator must receive proper 
compensation, but he should be willing to sacri- 
fice wealth for pride of position. Is the teacher. 
consultant and operator really devoted to the task 
of keeping the family doctor informed of advances 
in the particular field in which the teacher, con- 
sultant and operator works? If so, he has no time 
to enjoy the idleness and distractions that great 
wealth can command. Ambition for great wealth 
may shorten the physicians’ life, dull his sense of 
responsibility and narrow his vision of the hu- 
manities, which is the most treasured and valued 
tradition of medicine. 

The physician of that day usually gained a com- 
petence sufficient to maintain for himself and 
family, recognition that insured their moving in 
the circles of the socially prominent. Today, when 
financial rewards of industry are counted in mil- 
lions, neither the fees that the physicians in the 
larger cities are able to earn by personal service. 
nor the earning power of their savings, will er- 
able them to move with the socially elect. You 
will note that I have said the “fees earned by per- 
sonal service.” I do not mean fees obtained by 
some physicians for a service rendered by in- 
ternes and nurses, fees that, from that standpoint 
of the family doctor, are highly exorbitant. 

When the art of medicine was replaced by the 
science of medicine, replaced to an extent that 
was perhaps too great; when instruments of pre- 
cision, with prolonged studies of the patient, took 
the place of the few minutes necessary to diag 
nose the particular one of the acute diseases that 
formerly occupied the greater part of the doctors 
time, the necessity for raising fees was apparent. 

It is not likely that the pioneers in medicine. 
who labored so enthusiastically for the establish- 
ment of health departments, dreamed that these 
agencies would ever leave the fields intended for 


them and enter into the private practice of medi- 
cine. 
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rt™\HE next blow delivered to the yet prostrate 
' form of that part of medicine represented by 
. family doctor was struck by the industrial 
rgeons. Industrial medicine and surgery were 
rn of the necessity of providing protection both 
or the employer and the employee in the great in- 
istries that modern business methods have 
sought into being. Here is the place where per- 

sonal and individual service gives way to an im- 

ersonal service, which, with all due respect to 

he many competent and conscientious physicians 
engaged in this work, is comparable to the service 

endered by the clerk behind the counter and the 

nechanic at the bench. These devastating changes 
came upon a profession helpless and ill prepar red 
either to defend and adjust itself, or to intelli- 

vently control abuses that cruelly harm the pro- 
fession and deprive the unwitting public of a me- 
diecal service that never has been so valuable as 
it is today. 

In the case of health departments, proper ad- 
iustments will be more easily made, because phy- 
sicians are a dominant influence in those activities. 
Last year the then health commissioner of Chica- 
vo, Doctor Arnold H. Kegel, asked the Chicago 
Medical Society to appoint as an advisory commit- 
tee to his office a member from each of the 15 
branches of the Chicago Medical Society. I be- 
lieve all the members of this committee are fam- 
ily doctors. Doctor Kegel has, on several occa- 
sions, expressed himself as highly pleased with the 
work of this committee in helping to solve vexing 
problems in a manner that is fair both to the fam- 
ily doctor and all of our citizens. 

In health department activities the politician 
plays a most important and harmful role, but the 
politician’s existence is largely dependent upon 
the sentiment and the influence of the respected 
citizens of his community, among whom are al- 
ways numbered the medical profession. Again, 
the mental reaction of the politician is a deep and 
high regard for the physician. He may take mon- 
ey from the Christian Scientist, chiropractor and 
osteopath, for his support of their measures in 
legislative halls, but he is usually the last man 
to believe in the vagaries of the one and the too 


often ill advised manipulations of the other two.. 


As in the case of prohibition, he votes to support 
a principle and a law for which he shows his con- 
tempt by living in violation of both principle and 
the law. The politician’s real allegianee is to the 
medical profession. 
In the case of medicine in industry, the problem 
is not so simple. Here it is a matter of dollars 
and cents. Here the insurance coimpany becomes 
the doctor’s master. This is a violent upsetting of 
‘wo cherished traditions: One, having received 
‘he authority to practice medicine, the doctor op- 
ens an office, religiously keeps his hours and pa- 
tiently waits for patients to seek his services; 
‘wo, he cherishes and strengthens his self respect 
ov exercising the privilege of responding or not 
esponding to calls, and of accepting or rejecting 
atients who come to the office for treatment. On 
‘ne part of the industrial surgeon, this leisurely 
id dignified procedure is reversed. In his anx- 
‘vy to secure a sure thing he goes hat in hand 
the insurance company begging for work. From 
‘he reserve of being the possessor of a valuable 
mmodity, which eventually must be purchased 
all citizens, his search for industrial work ren- 


INDUSTRIAL MEDICINE 


Page 1/1 


ders his position one that sadly resembles the 
straggling line of anxious faced laborers seeking 
a job. 

Each year the medical schools are turning out 
new quotas of physicians. How are these doctors 
to gain their livelihood? With the exception of 
those with sufficient influence to secure a paid 
assistantship, looking to the practice of a special- 
ty, the newly made physicians hasten to the health 
departments, the infant welfare stations and the 
insurance companies seeking small salaried jobs. 

I do not need to tell this audience that it is this 
army of unemployed, discouraged by the outlook 
for employment by a populace debauched by 
charity organizations, to whose ill advised activi- 
ties has recently been added the effort on the part 
of a multimillionaire to divide among various hos- 
pitals $20,000,000. Some of our foremost medical 
thinkers are saying and writing that he is an in- 
nocent, kindly old man, with a heart full of ten- 
derness for his less fortunate fellow-men. We 
would call to the attention of these childish rea- 
soners that innocent and kindly men do not be- 
come multimillionaires if they put a rightful part 
of their large profits into the weekly pay enve- 
lopes of their employees. It is this army of young 
doctors, together with the medical misfits, that 
make your contracts insecure. 

Competition for places in health departments 
does not lower wages, because health ri artment 
salaries are fixed by ordinance and are — influ- 
enced by the applicant’ Ss willingness to cut prices. 
In the industrial world we have the price of medi- 
cal and surgical service subjected to the law of 
supply and demand. In the purchase of merchan- 
dise an eighth of a cent reduction will secure the 
order. In industrial medicine the same rule main- 
tains. To the employer or insurance company 
a doctor is a doctor. 


HERE is a great deal of criticism about the 

physician’s range of fees. Physicians’ fees are, 
and have been based on the following scale: Char- 
ity for the pauper; small fees and extension of 
time to the poor: reasonable fees and extension 
of time, when necessary, to the middle class, and 
charges in proportion to their profits to the rich. 
Thoughtless business men have termed this plan 
of fixing charges unscientific, and rightly so. It 
is unscientific but it is humane. If this system is 
abandoned, then medicine must be practiced as 
merchandise is sold. The person with small means 
must receive exactly what he is able to buy. If 
his life can be saved by his ability to purchase the 
needed service well and good. If not, he must die. 
Fees based upon the plan of making charges ac- 
cording to the ability of the patient to pay have 
long been considered equitable and have been up- 
held by the courts. The physician has been will- 
ing to give service to the poor at a loss, secure in 
his belief that an increased charge to the more for- 
tunate would save him from too great a loss. Yes, 
this plan is unscientific, but it is a guarantee that 
the poor will receive as good and efficient service 
from the physician as do the rich. 

The state and the various charities attempt to 
meet the situation by wholesale treatment given 
by physicians who receive no salary, whose only 
personal interest is desire for experience and the 
advertising that they hope may bring them in con- 
tact with wealthy people who are able to pay fees 
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which, to the average citizen, are entirely out of 
the question. The fault of this plan is that it is 
an attempt to practice medicine on the principle 
of quantity production. Some patients may be 
adequately served, but only the minority.. 

At the present time, studies and experiments in 
rendering medical service are being made by men 
outside of the medical profession, who are striv- 
ing for a goal of cheap service or outright charity. 
Many of these men are giants in the world of in- 
dustry. They are very thoroughly aware of the 
fact that no business can be successful and con- 
tinue to exist, unless it is conducted at a profit. 
They know that cheapness may be profitable 
when it is the result of quantity production. They 
know that in many things quantity production is 
not incompatible with excellent quality. But they 
do not know that quantity production in medicine 
is a deadly foe to either excellent or maximum 
quality.* 

The necessity of corporations maintaining a 
medical and surgical service is understood and ac- 
cepted. If corporations did not do so, they would 
be the victims of innumerable damage suits insti- 
gated by dishonest lawyers, and supported by the 
testimony of a few unscrupulous physicians with- 
in and without the fold of organized medicine. 

Complicated and ponderous machinery, and ex- 
plosive and poisonous chemicals are large factors 
in modern business. If the employer and the em- 
ployee are to be mutually protected, medical su- 
pervision is an absolute necessity. 


ENTAL processes and physical reactions play 

a most important part in determining the 
fitness of employees for various tasks. To assign 
certain types to operate punch presses and simi- 
lar machines is to court loss of fingers and hands. 
An efficient and valuable worker at one task will 
be an unhappy and unprofitable bungler at anoth- 
er. The industrial physician is the logical and 
only competent judge of the employee’s fitness for 
various tasks, and in this field lies, to a great ex- 
tent, the solution of the problem of industrial 
medicine and surgery; the question of the high 
cost of being sick and the socialization of medi- 
cine. Few men are being developed for this great 
field of endeavor. Drudgery of dressing minor in- 
juries, and anxiety over broken spines are not 
conducive to thought and study of medical super- 
vision that in character and benefits is but faintlv 
visible on the distant horizon. 

The remedy I submit will not meet with the 
approval of the large majority, nor possibly the 
most influential members of this society who are 
devoting all of their time to the practice of indus- 
trial medicine and surgery. If insurance compan- 
ies are making large profits from industrial under- 
writings, it will be vigorously opposed by them. 
It will be opposed by organized charity, because 
the continued existence of organized charity de- 
pends upon two things: first, its ability to bring 
about the demoralization of the will of the indi- 
vidual, destroy his spirit of self reliance, and de- 
prive him of the ability to be self supporting; and 
second, organized charity is well aware that, if it 
is to receive financial support, it must exhibit to 
the public a large real or imaginary list of finan- 
cial unfortunates. It will be opposed by union la- 


*Emmet Keating, Wanted A John Stuart Mill in the Medical Profession, 
Northwest Medical, Chicago, January 1929. 
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bor because the present system appears to gi: e 
them efficient medical service free. Lastly, it w | 
be bitterly opposed by employers because it mea: s 
the payment of wages large enough to make eve: y 
worker financially able to pay not only his docto: 
bill, but reasonable hospital and nursing bills . 
well. Hospital and nursing bills are not unre 
sonable in cost if patients are willing to acce, 
necessary service and not try to live beyond the.r 
means by demanding luxurious service. The only 
exception to this rule is the present requirements 
that pneumonia patients must be isolated and 
must have the attention of two nurses. The rem- 
edy is well paid medical supervisors for industry. 
One man might take care of a number of smal 
industries, thus making the price reasonable to 
each. The very large industries would, of neces- 
sity, require all of one man’s time. In all of these 
industries, provisions should be made for first aid 
and first aid only. The patient should then be re- 
ferred to his family physician, and the patient 
should pay the bill. 

When insurance companies began underwriting 
industrial risks, they did not make strenuous ef- 
forts to control the medical services rendered the 
injured person. They soon found that some doc- 
tors were imposing upon them by sending bills 
entirely out of proportion to what the doctor 
would have rendered to the individual patient, if 
the patient were to pay the bill. This was short- 
sighted policy on the part of those physicians who 
pursued it, and can only merit condemnation. The 
insurance companies then found that, in so large 
and impersonal a service, business efficiency call- 
ed for control of the physicians caring for their 
risks. The result is underbidding on the part of 
physicians seeking the work controlled by the in- 
surance companies. If the patient is referred to 
the family physician, it should be definitely un- 
derstood that, until his ability for that type of 
work is established, he must work under the su- 
pervision of experienced industrial physicians, 
and, irrespective of his competence, he must be 
always ready and willing to seek the advice and 
counsel of the industrial physician. There are few 
family doctors who will resent supervision of this 
kind when they are assured that no attempt to 
steal their patients will be made by the industrial 
physician. 

It is not within the province of this paper to 
consider the details of putting the plan in opera- 
tion. That is a task for a committee from this or- 
ganization, cooperating with committees from the 
family doctors, the insurance companies, organ- 
ized labor and employers. Each county society ot 
the state should have a representative on this 
committee, as it will not be very many years be- 
fore all counties in the state of Illinois, containing 
large cities, will be affected. 

A program of this kind will have as an outstand- 
ing need the education of all physicians in the 
field of economics that has to do not alone wit) 
the medical profession, but must deal with ques- 
tions that involve the continuance of our repub- 
lican form of government. If an educational pro- 
gram of this kind is to succeed, it must be pros- 
ecuted with vigor and intelligent direction. 

It is most unfortunate that in a governmen’ 
such as ours the study of civil government an 
political economy are given so little consideratio: 
by the medical profession. 
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spread interest mani- 
fested in silicosis, to- 
ether with the economic con- 
iderations involved, has no precedent in the his- 
‘ory of occupational disease in American industry. 
Because there has been a definite lack of ap- 
preciation on the part of industrial managers con- 
cerning the importance of industrial health work, 
ind also because it has been extremely difficult 
io convince them that this type of work is a val- 
uable investment, numerous organizations are 
finding themselves in legal difficulties; some of 
these claims are unjust, but many could have been 
avoided by the proper type of health protection. 
Silicosis is not a new disease, it having been first 
demonstrated by an Italian named Ramazzini, as 
early as the year 1700. Various experiences have 
furnished us with a great deal of scientific data, 
particularly the British experience in South Af- 
rica, the Australian experience, and more recently 
the Canadian experience. 
In spite of all this background, there seems to be 
a general lack of definite information both on the 
part of industrial physicians and industrial lay- 
men. It is because of all of the above reasons that 
this material—believed to be a brief but compre- 
hensive discussion of the important points — is 
written especially for the use of persons interested 
in the protection of industry and its employees. 


What Silicosis Is 


ILICOSIS is a disease of the lungs in which 
there is a general replacement of the normal 
elastic tissue by unyielding, inelastic fibrous tissue; 
it is caused by the continuous breathing of micro- 
scopic particles of free silica dust over varying in- 
tervals of time. This fibrosis tissue replacement 
causes shortness of breath, decrease in lung expan- 
sion, and an increased susceptibility to tuberculosis. 
It is important that a brief discussion of the de- 
scriptive terms now be given. Pneumoconiosis is 
a general scientific term applied to all types of 
dusted lungs, the literal meaning of the word be- 
ing a “dusted” lung. Silicosis is probably the most 
important specific form of pneumoconiosis. Next 
in importance is asbestosis, caused, as the name 
implies, by the breathing of microscopic particles 
of asbestos dust; this form of pneumoconiosis also 
produces a definite and general fibrosis of the 
‘ungs, as serious or disabling, in so far as our pres- 
ent clinical experience goes, as silicosis, but not 
nearly as frequent in occurrence. There are other 
inconsequential and minor forms of pneumoco- 
niosis such as anthracosis (caused by breathing 
coal or carbon particles); siderosis (caused by 
oreathing particles of iron); and chalcosis (caused 
oy the breathing of fine particles of copper). This 
should not be confused with the term “chalicosis” 
Which is a general term similar to pneumoconiosis 
ind means a pneumoconiosis caused by the inhala- 
ion of dust incident to the occupation of stone- 
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cutting. Pneumoconiosis, how- 
ever, is the preferable gener- 
al term. 

| It should be repeated, for 
the sake of clearness, that silicosis cannot be con- 
tracted in any other way than by the breathing 
of microscopic particles of free silica dust. 

It would be useful to have a brief description of 
what happens when dangerous amounts of free 
silica dust are breathed in by exposed workers. 

In the first place, we are concerned only with 
dust particles measuring under 10 micromilli- 
meters in diameter, because it is only particles of 
such microscopic size that can get into the lung 
tissue proper. Since a micromillimeter is equiva- 
lent to one twenty-five-thousandth of an inch, it 
will be seen that dust particles which can cause 
trouble are microscopic in size and cannot be ob- 
served or counted except by microscopic methods. 

The air sacs of the lungs, the smallest structure 
in the lungs, are also of microscopic size. In a mi- 
croscopic cross-section of an air sac the air space 
will be seen in the middle, around which are very 
thin microscopic walls, in which are the blood and 
lymph vessels. When particles of dust come into 
the air space in the middle of the air sac (as shown 
in cross-section view under a microscope) the so- 
called devouring cells, which are the phagocytes or 
white cells of the blood, are attracted and migrate 
through the wall of the vessels into the air space. 
These devouring cells then actually surround for- 
eign material or dust particles and again migrate 
through the wall of the air sac, through the walls 
of the blood and lymph vessels and are carried by 
the blood and lymph streams to various portions 
of the body, for the purpose of excretion. 

When the number of dust particles becomes con- 
siderable, the number of devouring cells not only 
blocks the lymph glands which are encountered in 
the course of lymph vessels, but also in many in- 
stances these cells disintegrate, leaving free silica 
in the glands, which then undergo fibrosis. This is 
what makes them visible in x-ray pictures, because 
of the increased density resulting from the forma- 
tion of fibrous tissue. 

Following this, there is a backing-up of the de- 
vouring cells and their enclosed dust particles into 
the lungs proper, and here a fibrous tissue replace- 
ment also takes place. 

The nature of free silica particles is such that 
they produce an irritation of the connective tissue 
elements of the lungs resulting in the formation 
of fibrous tissue. This effect follows because of the 
irritant properties of free silica particles and is ac- 
complished through both physical and chemical 
changes before and during the production of fi- 
brous tissue. 

Eventually fibrous tissue develops in small, well- 
defined and limited nodules, as they are called, 
throughout the entire lung tissue. Since these nod- 
ules are more dense than the lung tissue itself, they 
show in the x-ray picture, giving an appearance 
which is called “nodulation.” 

It must be remarked that not all persons are alike 
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in the rapidity with which they develop silicosis 
under similar conditions of exposure. 

However, there is no immunity, natural or ac- 
quired, by which any individual may feel that he 
is entirely safe from the contracting of silicosis, if 
exposed to conditions which ordinarily produce 
this disease. 

Neither is there any known way by which a per- 
son may be free of silicosis after he has developed 
it. One of the important points about silicosis is 
its progressiveness; after a victim has reached the 
third stage, and, in some instances, the second 
stage, the disease goes on to a fatal termination, 
even if the employee has been removed from fur- 
ther exposure. This is what is called a “progres- 
sive” type of lung pathology. Infection, however, 
plays the major part in the terminal stage. 


How Silicosis Is Contracted 


T IS WELL to repeat here that silicosis is caused 
by the breathing of harmful amounts of free 
silica, which eventually produce a fibrous change 
in the lungs, replacing the normal lung structures. 
There are four important points in the produc- 
tion of silicosis: 

1. Number of particles per cubic foot of air. 

2. Particle size of dust. 

3. Mineral composition of the dust. 

4. Length of exposure. 

Previous comment has been made on particle 
size, stating that it is only particles of less than 
ten micromillimeters in diameter that can cause 
trouble, because only these can get into the lungs. 

The number of particles of dust per cubic foot 
of air (sometimes called the concentration of the 
dust) and the mineralogical composition of inhaled 
dust should be considered together in rating a pos- 
sible hazard due to the production of dust in vari- 
ous industrial processes. It has been found, for 
instance, that where concentration of the dust is 
greater than twenty million particles per cubic 
foot of air and the mineralogical composition 
shows a quartz content of 35°. or over, silicosis 
may be contracted. It is obvious that there will be 
many situations in industry where the concentra- 
tions will be quite variable and also where the 
quartz content will be different; in such instances, 
it is only through a great deal of judgment and 
experience that one can assign a health hazard 
rating to the specific conditions as found. 

Our ideas concerning the length of exposure in 
the development of silicosis have undergone a 
change within recent years. It was formerly 
thought that ten years was about the average ex- 
posure in cases of silicosis which had developed. It 
is now known that a number of cases of silicosis 
have developed in much less than 10 years’ time. 
For instance, in some of the Canadian silicosis laws, 
before a man can get compensation, it is required 
that he show a minimum of three years’ exposure 
in stone-cutting occupations and a minimum of 
five years’ exposure in other occupations. From 
these regulations, it would seem that the average 
time necessary for the development of case of sili- 
cosis is less than ten years. There are unusual in- 
stances on record where employees have developed 
silicosis within varying periods of two to three 
vears, but these occurred under certain unusual 
conditions, where the nature of the material han- 
dled was of such a concentration, fineness of par- 
ticle size, and quartz content as to be different from 
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the usual dust conditions encountered in industr\ 

Among the dusts which contain harmful silica. 
capable of producing silicosis, the most common 
sources are sand, granite, quartz, and the various 
kinds of sandstone. These substances contain free 
silica in various amounts. 

On the other hand, the so-called combined sili- 
cates such as clay, talc, and feldspar have so far not 
been proved capable of causing fibrosis in the 
lungs. One combined silicate, namely, asbestos, 
was previously mentioned as causing fibrosis, as 
serious and extensive, but not as frequent, how- 
ever, as free silica. 

Ordinarily, coal and lime dusts are classified as 
non-silica-containing dusts. In certain veins, how- 
ever, anthracite coal contains an appreciable 
amount of free silica which may produce fibrosis: 
bituminous or soft coal contains only a very smal! 
amount of free silica, generally considered to be 
non-injurious. 

It is likewise important that some statement be 
made concerning the relative danger of various in- 
dustrial processes and occupations. Without going 
into detail on this subject, it is important to keep 
in mind that in any occupation or process where 
fine particles of dust are produced when using 
sand, granite, quartz, and different varieties of 
sandstone, a potential silicosis hazard exists. The 
point to be stressed is that these dust particles 
must be fine enough to get into the lungs; there- 
fore, in occupations and processes involving the 
impingement of sand against hard surfaces or the 
pulverization of the materials mentioned above, 
it is reasonable to believe that a definite silicosis 
hazard may be present. 


How Silicosis Is Detected 


HE British, South African, Australian, Cana- 

dian, and more recently the American experi- 
ences have all yielded scientific information rela- 
tive to the diagnosis of silicosis. Diagnostic stand- 
ards are now available and agreed to by the differ- 
ent authorities in this country. 

In the diagnosis of silicosis, it is an obvious point 
that the occupational history must show exposure 
to the inhalation of free silica dust of sufficient 
concentration and for a sufficient period of time to 
be considered the reasonable cause of clinical find- 
ings. Both previous and immediate occupational 
histories should be included in the review. 

Three stages of silicosis are recognized. The 
symptoms of early silicosis are few and they are 
often indefinite. There may be no other symp- 
toms than those of acommon cold. The most usual! 
symptoms are slight shortness of breath on exer- 
tion, unproductive cough, and recurrent colds. 
There may be less ability to expand the chest than 
usual and the elasticity of the chest may be slightly 
impaired. The usual and normal breath sounds may 
be somewhat harsh, roughened and shortened. 

The second stage is usually manifested by a defi- 
nite shortness of breath on exertion and frequently 
there are pains in the chest. Dry morning cough. 
sometimes with vomiting, and more frequent re- 
currence of colds may be noted. The patient may 
not lose fiesh and may appear robust, but the short- 
ness of breath may interfere with his working effi- 
ciency. The chest expansion is noticeably de- 
creased, and chest movements apparently are 
smaller. The breath sounds are similar to those in 
the first stage, but the change is more definite. 
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In the advanced or third stage, the symptoms are 
<|:|] more severe with a marked shortness of breath 
which may be distressing; there is more coughing 
and some expectoration. The patient is unable to 

wrk, loses flesh, the chest expansion is greatly de- 
creased, sometimes with forced inspiration and the 
oulse rate is frequently increased. Pain in the 
-hest is more frequent, usually dull, but may be se- 

ere. Unless accompanied by infection of lung 
issue, the patient usually is erect and well-nour- 
shed. Expansion is more limited than in the other 
tages. There are local areas of dullness, evident 

n chest examination, and the inspiratory breath 

ounds are shortened, roughened, or more harsh. 

In general, the symptoms increase in severity as 
the disease progresses, but there is no sharp di- 
viding line between any of the stages. Further- 
more, the symptoms and physical findings cannot 
be construed as being diagnostic of silicosis, to the 
exclusion of other respiratory affections. The ca- 
pacity for work decreases definitely at each stage, 
in direct proportion to the increase of severity of 
the symptoms. 

The x-ray findings are very important, since it 
has been agreed by the majority of authorities that 
without x-ray findings a positive diagnosis of early 
silicosis is quite difficult, if not impossible. 

According to the South African experience, the 
only x-ray findings which are considered to be 
characteristic of the presence of silicosis are known 
as “nodulation” of the lung fields, produced by the 
well-defined rounded shadows which are cast by 
individual nodules, previously described. 

It is believed that the earliest characteristic ra- 
diographic changes can be said to be a generalized 
linear fibrosis throughout both lung fields with a 
partial but definite and small characteristic nodu- 
lation. This is true in cases of so-called “uncom- 
plicated” silicosis in which no infection is present. 

In the second and third stages there is a greater 
increase in the size of the nodulation and a more 
extensive distribution, the expression “medium 
nodulation” being used to describe the character- 
istic appearance of the second stage and the “coarse 
nodulation” denoting the third stage. 


Compensation Experience and Laws 


HE British with their experience in South’ 

Africa, Australia, and Canada have accumu- 
lated a large amount of valuable data in regard to 
compensation laws, and the cost of preventing sili- 
cosis and pensioning men who have contracted the 
disease. Millions of pounds have been spent each 
vear. However, for the purpose of brevity, only 
the Canadian laws and experience will be consid- 
ered here, for they are the most recent and the 
most likely to be of help to organizations in this 
country. 

Three provinces of Canada, namely, Ontario, 
Saskatchewan and Quebec, have passed silicosis 
laws which provide for the protection of work- 
men in industries where hazards commonly exist. 

The Ontario law may be taken as an example. 
To carry out the various procedures necessary, a 
silicosis commission composed of three expert phy- 
sicians has been appointed; it is the duty of this 
commission to make employment examinations on 
ill persons entering industries where there is a sili- 
cosis hazard, to make periodic examinations on all 
persons so employed, and to rate persons who have 
contracted silicosis. 
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The Ontario law provides that there must be a 
minimum of three to five years’ exposure, three 
years in the stone-cutting trades, and five years in 
other industries, before a claim can be established 
leading to compensation. 

The following provisions are made for the vari- 
ous Stages of silicosis: in the first stage, showing 
the earliest detectable physical signs of silicosis 
which have been or are present, a lump sum of 
$500:00 is awarded, whether or not the capacity 
for work is or has been impaired; in the second 
stage, where ‘physical signs are more constant and 
radiographic changes are also more characteristic, 
there is ordinarily some impairment which is usu- 
ally not serious and permanent—for this stage a 
lump sum of $1,000 is awarded; in the third or final 
stage of silicosis, where the findings are rarely 
questionable, the impairment is considered serious 
and permanent and the employee is awarded two- 
thirds of his wages for the rest of his life. 

It is obvious that when such definite provisions 
are made, settlements may be accomplished with 
less difficulty and on a more equitable basis. 

In the United States, two types of compensation 
laws for occupational diseases exist in the various 
states: (1) complete coverage which includes com- 
pensation for all occupational diseases proved as 
such — these states are California, Connecticut, 
Massachusetts, North Dakota, Wisconsin, District 
of Columbia, and also Hawaii; (2) states in which 
there is specific coverage for occupational diseases 
as mentioned in the laws. With the exception of 
North Carolina (where the new occupational dis- 
ease law because effective March 26, 1935) so far 
as we know there are no states in the United 
States which mention silicosis specifically in the 
occupational disease list, which is to be found in 
the various state laws where specific mention is 
made. The majority of states, therefore, have 
made no provision for the coverage of silicosis. 

In cases of third stage silicosis, and probably in 
some cases in the second stage, the claimant’s posi- 
tion is this: in these well-established cases, which 
have been definitely proved to exist, we are not 
dealing with a permanent partial disability nor a 
temporary total disability, but we have for our 
consideration a permanent and total disability. The 
reason for this is that silicosis in the third stage and 
also in certain cases in the second stage, when once 
definitely established, continues to a fatal termina- 
tion, even if the workman is removed from further 
exposure. The situation is also more exacting be- 
cause there are no known means of successfully 
treating silicosis and curing it. Among medical 
men, silicosis is known as a “progressive” type of 
lung disease. There is some evidence, however, in 
the Canadian experience and compensation laws, 
that first stage silicosis and possibly some cases in 
the second stage may achieve normal expectancy 
of life if removed from further exposure. Each 
case, however, must be decided upon its own merits 
with reference to this point. It should be empha- 
sized and repeated that every claim rests solely on 
the proof that the man has or does not have sili- 
cosis. 

From the manufacturers’ point of view, the best 
possible thing that can happen to him is to be in a 
state where there is compensation for silicosis and 
to provide adequate manufacturing equipment and 
protective equipment for his employees; experi- 
ence has proved that where this is done, the manu- 
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facturer pays less and in some cases very little for 
cases of silicosis. The next best thing that can hap- 
pen to a manufacturer is to be in a state where 
compensation is provided for silicosis, although he 
has not been in a position, or thinks he has not been 
in a position, to provide proper manufacturing 
equipment and proper protective equipment for 
his employees—for should they develop silicosis, 
he at least has a fee schedule to conform to and the 
decision depends upon a special commission. The 
worst possible thing that can happen to the indus- 
trial defendant is to be in a state where there is no 
compensation provided for silicosis and also not 
to provide adequate manufacturing equipment and 
proper protective equipment for his employees, the 
reasons for this being obvious. 


Protecting Industry and Its Employees 


HERE are four general ways in which industry 

can protect itself and its employees against the 
hazards of silicosis before the new employee has 
been exposed. These procedures are as follows: 

1. (a) A careful occupational history, in which 
definite detailed data are obtained re- 
garding previous occupations, length of 
exposure to silicosis hazards, and espe- 
cially whether the new employee is an 
experienced sandblaster or following 
some other occupation in which there has 
been known silicosis hazard. 

(b) A careful physical examination, in which 
is emphasized the possibility of finding 
evidence of previous exposure to free 
silica. 

(c) A competent x-ray examination of the 
chest. This includes a chest film, to- 
gether with a reading of the x-ray find- 
ings. 

(d) A dust study of plant conditions, in- 

. cluding a hygienic survey of the physical 
layout of the plant, an occupational an- 
alysis of employees, and data concerning 
the concentration, particle size, mineral- 
ogical content, and exposure of employ- 
ees in terms of years. 

By these procedures, sufficient information 
should be obtained so that the employer is reason- 
ably sure that the new workman comes to him 
without having been previously exposed to enough 
free silica to have caused the beginning of silicotic 
processes in his lungs; he is also assured that the 
working environment of the employee is of such 
a nature that it is reasonably safe from a dust 
hazard. 

It must be obvious that when an employee has 
had from three to five years’ exposure to a definite 
silicosis hazard he is an occupational risk, regard- 
less of the physical or x-ray findings, and for his 
own protection he should follow another occupa- 
tion; that when the physical findings and the x-ray 
interpretation are positive, indicating the presence 
of silicosis, a similar occupational risk is encount- 
ered, regardless of the occupational history, which 
may have been difficult to obtain, or to which eva- 
sive answers might have been given; that where 
both the occupational history and the physical 
findings are somewhat obscure and indefinite, it 
may be possible to reach a definite decision by 
means of x-ray evidence alone. Most authorities 
are now agreed that the diagnosis of early silicosis 
is extremely difficult without x-ray evidence, and 


many times impossible without such eviden 

The diagnosis of silicosis is now on a very good 
scientific basis, standards having been agreed up yn 
by several different groups. These standards ae 
based mainly on the experience of the British y 
South Africa, Australia, and Canada. 

2. Protection of exposed employees. This pro- 
cedure can be accomplished by the purchas- 
ing of up-to-date manufacturing equipment. 
used in sandblasting or other processes, and 
also by the provision of personal respiratory 
protection for each individual employee ex- 
posed to silicosis hazards. It is acknowledged 
that both of these types of apparatus can 
now be purchased in the market and that 
they will accomplish the desired result of 
protecting the worker. It is fruitless to pro- 
vide the proper type of manufacturing equip- 
ment and an adequate type of protective 
equipment if the previous procedures regard- 
ing occupational history, employment, phys- 
ical examination and x-ray evidence have not 
also been previously carried out; for employ- 
ees may get through who have previously had 
damaging occupational exposure or those ac- 
tually having sicilosis may be employed. 

3. Periodic examinations. This includes a care- 
ful physical examination, looking especially 
for symptoms and signs of silicosis, and 
should be accompanied by a chest x-ray. 
Some companies having definite silicosis haz- 
ards are carrying out these procedures every 
six months, some every three months, while 
in others where the hazard is not so well de- 
fined, the interval is one year. Again it must 
be obvious that it will be time and money 
wasted to give these periodic examinations 
unless the procedures in paragraph 1, which 
include the pre-employment examination, oc- 
cupational history and chest x-ray, have been 
properly carried out at the time of employ- 
ment. 

4. Initial and periodic dust studies. As previ- 
ously described, dust studies are useful not 
only as a protective measure, but also can be 
used periodically for purposes of diagnosis or 
checking up plant conditions. Such studies 
should always be made whenever processes 
are changed or whenever the physical layout 
of the plant goes through any type of revi- 
sion. It will be obvious that the use of dust 
surveys can be applied for methods of diag- 
nosis and prevention. 

If all these procedures are properly carried 
through, in the light of our present knowledge, in- 
dustry should not have any serious difficulty with 
future cases of silicosis. 

Diagnostic data are now available for the indus- 
trial physician who would prepare himself prop. 
erly, and there are enough men in the country con- 
sidered as authorities, so that the proper kind 0! 
advice can be obtained. 

There are two other important points which wil 
be of definite aid to industrialists in protecting 
themselves and their employees. These are th« 
proper maintenance of manufacturing and protec 
tive equipment and the education of the worker 
giving him information as to the dangerous typ* 
of work he is performing and securing his coopera- 
tion in protective procedures. 

The maintenance of equipment can best be ac- 
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nplished by the inspection of it at periodic inter- 
s by persons who are particularly delegated with 
s responsibility. In a number of experiences 
s has been successfully carried out through the 
yperation and recommendations of safety equip- 
nt manufacturers, who are usually glad to ren- 
r any assistance they can in the proper mainte- 
ance of protective devices. 
[t is obvious that unless industry has the cooper- 
ion of the worker in the proper maintenance of 
juipment and in the understanding of the haz- 
rds involved in his work no real progress can be 
ade in avoiding silicosis. Management should, 
erefore, take the workmen into his confidence, 
ispensing simple but scientifically-grounded in- 
ormation relating to the involved hazards. It 
nould also be a part of the plant health supervision 
program to provide the necessary machinery of su- 
yervision to the end that these measures are prop- 
erly and continuously carried through. 


Essentials for the Preparation of Defense 


ERE the situation is a bit different, because 

claims have been filed charging that the em- 
ployee or employees have developed silicosis while 
working for the defendant. However, similar pro- 
cedures are used here, as in protection, especially 
the diagnostic procedures. The following points 
are important: 

1. Proof of adequate exposure. 

2. Previous and immediate occupational history. 

3. Physical and x-ray findings. 

4. Review, analysis, and coordination of the 
findings and opinions of specialists. 

Proof of exposure is very important, for there 
are different kinds of dusts which are not capable 
of producing silicosis. (It should be repeated that 
silicosis is a specific type of pneumoconiosis which 
is contracted only by breathing very small parti- 
cles of free silica in certain concentrations, over 
a sufficient period of time to cause characteristic 
changes in the lungs.) Neither are all dusty occu- 
pations and processes capable of producing sili- 
cosis. The important thing to keep in mind is that 
the most dangerous processes are those involving 
the impingement of sand, granite, quartz, or the va- 


rious types of standstone against a hard surface, , 


producing very small and microscopic particles of 
tree silica which are capable of being breathed into 
the lungs. Likewise any process involving the pul- 
verization of these silica-containing substances is 
also a dangerous hazard. It is important to know, 
therefore, the kind of material used (especially the 
amount of free silica contained in it), the process 
and occupation, the length of exposure, and, if it 
can be obtained, the average size of the particles 
id the number of them per cubic foot of air 
-reathed by the exposed workman. 
Of particular importance to the employer in pro- 
‘-cting himself against claims is a detailed occupa- 
mal history of previous occupations before being 
‘mployed by the company against which the claim 
being made. There are a number of instances on 
cord where workers have developed definite sili- 
sis from ten to fifteen years after exposure, al- 
ough the average runs from three to ten years. 
though as previously mentioned, exceptional 
‘es have been shown to have developed in less 
in three years, particularly in very fine pulveriz- 
‘ work, this is unusual and rare and occurs only 
ler exceptional conditions of exposure. 
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Of importance also are the physical examination 
and x-ray examination findings. The settlement of 
whether a man has silicosis or does not have it cer- 
tainly is based more on the physical and x-ray find- 


ings than on any other point. If any given work- 
man does not have silicosis, there is no just claim. 
If the physical and x-ray findings show that he 
has silicosis, he obviously has a claim against the 
company, and the company must prepare its de- 
fense. Therefore, in the defense of claims, the first 
and most important procedure is to establish 
whether or not the claimant has or has not silicosis. 
Both physical examination and x-ray findings 
should be done upon the claimant subsequent to 
the filing of the claim, if possible. The examina- 
tion findings and the x-ray findings should then be 
reviewed separately by men who are capable of 
giving scientific judgment. If these judgments 
agree in the case of the physical findings and the 
x-ray findings, there would appear to be definite 
evidence submitted one way or the other; if they 
do not agree, another review should be made to 
find out why there is no agreement. 

Another important procedure in the establishing 
of responsibility for silicosis cases is the use of a 
scientifically conducted dust survey by which it is 
possible to determine the nature of the dust expos- 
ure; because all types and quantities of dust do not 
produce silicosis, great care should be exercised in 
the acquisition of definite knowledge concerning 
the exposure, before responsibility is placed. 

Finally, the last essential in the preparation of 
the defense of claims is the selection of a medicai 
referee of established reputation and an impartial 
viewpoint, who will review, analyze, and coordi- 
nate the findings and opinions of specialists whose 
previous opinions and judgments have been ob- 
tained; this referee should also act in the capacity 
of adviser in each case, working directly with the 
attorneys and claims agents who are representing 
the company defendant. The referee should not 
only know industrial conditions, which will or will 
not produce the disease, the medical aspects of 
silicosis itself, but also be conversant with the 
laws, and the general silicosis situation over the 
country as a whole. 


Conclusions 


BRIEF discussion has been given covering in- 
formation on what silicosis is; how it is con- 
tracted; how it is detected; compensation experi- 
ences and laws; how industry can protect itself and 
its employees from future cases of silicosis; and an 
outline for the preparation of the defense of claims. 
The most important phase of silicosis is preven- 
tion; this means making use of the methods of en- 
gineering and medical supervision. Probably the 
progressiveness of any industry will be largely 
determined by the ability and foresight used in 
the solution of this part of the problem; it is rea- 
sonable to believe that time, money and effort 
wisely expended now can be expected to pay large 
dividends in the future. 

That there is great need for further research 
and development of methods for control and pre- 
vention, there can be no doubt. Of necessity we 
shall have to do much along this line, if we ex- 
pect to make consistent progress. The real issue 
at present, however, is not research development, 
but actually putting into play and application 
what we already know. 
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Traumatic Injury to the Chest 
By Don DEAL, M.D.* 
Springfield, Ill. 


HIS discussion is limited to two conditions 
which I feel are frequently confused. Dif- 
ferential diagnosis is definitely made when 
studied. The treatment in each is urgent and is 
entirely different. This makes it imperative that 
a definite and early diagnosis be made. 
I am referring now to traumatic pneumothorax 
as differentiated from traumatic massive atelec- 
tasls. 





the upper three ribs which form the principal fy 
crum of the chest wall or the tenth rib which gi, 
the attachment to the diaphragm. At times a sj, 
ple mucous plug from reduced breathing or ti), 
loss of cough reflexes produced by too severe sed- 
atives is responsible. 

The diagnosis between the two depends upon tiie 
following points. In pneumothorax there is yo- 
duction of breath sounds or metallic breathing, hv- 
per-resonance and displacement of the mediastina] 
contents toward the good side. In atelectasis there 
is moderate dullness, absence of breath sounds and 
displacement toward pathology. In pneumothorax 


Fig. 1. Massive Traumatic Atelectasis—Fracture of the Second Rib on the Right with Heart Pushed to Right, the 
Lung on Right Side More Dense and Mediastinum to Right 


Pneumothorax is caused by puncture of the 
chest wall or puncture or rupture of the lung. 
Aside from the shock of injury we are likely to 
have circulatory embarrassment as the result of 
cardiac tamponade. The actual loss of breathing 
space may be small or large, but is usually small 
unless a valve flap is formed in the lung rent. In 
this condition the patient pumps his own pleural 
space full of air which cannot escape, resulting in 
dyspnea and circulatory embarrassment. 

Atelectasis is usually produced by an injury to 





* Read before the Central States Society of Industrial Medicine and Sur- 
gery, February 26, 1935. 


we find sudden severe pain, whereas in atelectasis 
the pain develops gradually, if at all. Ordinarily 
pain does not exist except as a result of a fracture 
of the rib. The pain is rather slow in appearing, 
and severe symptoms will not be present until the 
lung is generally water-logged. 

The treatment of the two conditions is absolutely 
different. In pneumothorax, morphine is posi- 
tively indicated, while in atelectasis it is contra- 
indicated. We do not want to interfere with cough 


reflex. In pneumothorax we want complete rest. 


while in atelectasis we should give the patien! 


something to make him cough so as to blow out the 


























oped dyspnea. 


4. No. 4 


s in the bronchus or remove it broncoscop- 
ly. 

n the follow-up treatment, air is not removed in 
umothorax unless the pressure has reached a 
nt where it causes severe dyspnea. In atelec- 
is the needle is never used. 


Under complications, in pneumothorax, the most 
mmon ones are empyema and pleurisy with effu- 
ion, whereas in atelectasis we have pneumonia to 
look out for, following the edema. 


ae 
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and rest. 
in a needle and withdraw some air. 
recover in the first few hours, the prognosis is 
grave. 
porary relief. ; 
draw the air and the patient will make a rapid 
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oxygen, in atelectasis we should give carbon diox- 
ide and oxygen; in pneumothorax oxygen only. 


Fig. 2 is a pneumothorax, the result of a chest 
To such cases we always give morphine 

If the dyspnea becomes too great we put 
If they do not 


A needle introduced early will give tem- 
At the end of three days you with- 


Pneumothorax—Fracture of Right Rib with Punctured Pleura, Showing a Collapsed Lung on That Side 


and Heart and Mediastinum Pushed to the Left 


One case, a child had a birth injury and devel- 
We should have made diagnosis 
‘t did not until the x-ray was taken. The heart 
iS pushed over much more radically in a child 
in in an adult because of softer tissues. The 
art was pushed to the left, we had a thickening 
the lung and it was water-logged. All sorts of 
ergency treatment was tried, by causing the 
id to breath an irritant the plug was coughed 
' and the child made a rapid recovery. 

‘n another atelectasis (see Fig. 1) there was a 
cture of the upper three ribs, with the heart 
“led to the side of injury. If we are going to give 


recovery. If the pneumothorax is due to an injury 
in the chest wall, we plug the hole by pressure or 
suture. 

In a pneumothorax with a complication, a boy 
was making repairs under an automobile and as he 
pushed upward against the crank case he sneezed. 
He had immediate severe pain, went into shock 
and collapsed and we thought he might die. He 
had a pneumothorax, resulting from the blowing 
out of an old T.B. scar. A severe hemorrhage fol- 
lowed into the pleural space. Later this was as- 
pirated. He was given blowing exercise and finally 
made a splendid recovery. 








The Basophilic Aggregation Test 


For Lead Poisoning and Lead A bsorption- 
Ten Years After Its First Use 
by 


CarEY P. McCorp, M.D. 


F. R. Houpen, PhD. 
were presented’. At that and 


N 1924 the results of our 
| first use of this procedure 


time emphasis was placed upon 
the promise held by this test, 
that it might afford a means for the determina- 
tion of lead intake into the body prior to any 
clinical manifestations of lead poisoning or any 
other evidence of an action of the absorbed lead. 
The need for and worth of such a test if meritori- 
ous, simple, and practical at once becomes obvious. 

Other workers, seeking to apply this test, have 
obtained desultory results. A few, mostly in in- 
dustrial medical departments, have utilized this 
method in a successful manner. A larger group 
has leveled a number of valid criticisms at this 
test as earlier described. Although our own use 
of this procedure has continued during the en- 
suing 10 years, not until the present time, with 
1600 examinations in 1934, has our accumulated 
experience sufficiently qualified us to clothe this 
method in a fairly precise presentation as to the 
best technique, proper interpretation, fields of 
usefulness, ete. Such is the purpose of this 
publication. 


Basic Principles 


N NORMAL adult human life, the content of 

erythrocytes in the blood stream is maintain- 
ed on a fairly uniform level by the orderly entry 
of new cells from the bone marrow replacing 
those that have been destroyed. 

These new cells are essentially mature, only 
about 1‘; exhibiting any of several known charac- 
teristics of immaturity. In bone marrow, during 
the formative period of erythrocytes, an entirely 
different cytology takes place varying with the 
stage of development of the red cells. Readily 
there mav be demonstrated nuclei, protoplasm 
and basophilic substance. In due time a change 
not known for any other cells of the body occurs; 
a chemical (haemoglobin) replaces the _ proto- 
plasm and the nucleus is extruded. The ery- 
throcyte is then ready for its chief function in the 
circulatory blood. These phenomena admirably 
are set forth in Key’s* fundamental paper on 
erythrocytic cytology. The mechanism which 
liberates cells when mature and conversely re- 
tains undeveloped cells is not known. However, 
the functioning of such a mechanism is well 
established. 

Under conditions in which toxic agents exert 
an action on bone marrow, and under other con- 
ditions in which physiologic demands are made, 
increased numbers of erythrocytes enter the blood 
stream. As examples of the former may be cited 
lead, benzol, toluol, xylol, possibly arsenic and 
chlorinated hydrocarbons, such as carbon tetra- 
chloride; of the latter the effects of high altitudes 
constitute an obvious instance. The chief char- 
acteristic of these liberated immature cells is 
the presence of basophilic substance. 


JAN JOHNSTON 


Polychromasia (polychromaio- 
philia), punctate stippling, and 
reticulation are but different 
manifestations of one phenome- 
non—the presence of basophilic 
substance. The exact form of this basophilic 
substance existing in the unaltered blood is 
little known. Probably the picture observed 
as polychromasia after staining is nearest to 
the natural state of this material. The impres- 
sion furnished by all available evidence is that 
of thousands of ultramicroscopic particles in acid 
suspension, or possibly in their innate form in 
acid solution. Reticulated cells probably are 
produced only as a result of laboratory manipula- 
tion and thus while not being true artifacts are 
laboratory creations. With suitable laboratory 
facilities one is able to observe through the micro- 
scope the actual formation of reticular processes 
in cells not previously exhibiting such reticula- 
tion. Through variations in laboratory tech- 
nique, the experimenter may produce at will in 
a single blood smear all the well known varieties 
of reticulation, as fragmented, anastomosing. 
wreaths, mossy forms, etc. If the artificiality of 
reticulation be accepted as a fact, then such terms 
as “reticulocytosis” conceivably may be regarded 
as anomalous, in so far as these terms betoken 
the existence of reticular forms in the circulating 
blood. However, stippled cells are believed to 
exist as such in the unaltered blood. Through 
unknown processes, the ultramicroscopic parti- 
cles observed as polychromasia or the basophilic 
materials in acid solution, are caused to arrange 
themselves into masses characteristic of stippling. 
From the literature these concepts are well borne 
out in substantial publications, brief excerpts 
from which are now recorded. 

Key” notes “If an individual reticulated cell be 
watched carefully during the process of* staining. 
the net can be seen to grow under the eye of the 
observer as though it were being formed by pre- 
cipitation of the substance from the surrounding 
medium.” 

“It is difficult to conceive that fixatives cause 
a definite network to break up into ultramicro- 
scopic particles and become uniformly distributed 
through the cell (i. e. polychromatophilia). 
Fixatives tend to fix introcellular products in 
situ. It is consequently felt that the conclusion 
is warranted that the reticular network as seen in 
supravitally stained erythrocytes is formed on!y 
during the process of staining and that no such 
structure exists in the unaltered erythrocyte. 

“My observations lead to the belief that te 
granules of punctate basophilia are formed of t 1¢ 
same basophilic substance which in simple arc- 
mias gives pictures of polychromatophilia a 
that because of the pathologic process the su»- 
stance is aggregated into small granules in te 
cell.” (Punctate stippling). 

“With Wright’s stain allowed to dry on a slice 
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which salt solution and blood is added, no 
vehromatophilia is seen but a definite baso- 
lic reticulation slowly appears in the _ baso- 
lic erythrocytes.” 
Basophilic substance (i. e. as a term) is pre- 
able to ‘reticular substance’ since reticula- 
ns are artifacts due to the action of a stain on 
substance distributed uniformly through the 
rc 
In Hawes’ work*® no distinction was made be- 
een polychromatophilia and stippling, but 
hen total percentages of the two were added 
‘he results corresponded with fair constancy with 
e total percentage of reticulated cells enumer- 
ted by other means on the same blood. Such 
differences aS were encountered were attributed 
. differences in the delicacy of the methods used 
nd not to any true excess of reticulated cells. 
Jones? observes “This (basophilic) substance is 
demonstrated either in the form of polychromato- 
philia, punctate basophilia, or reticular designs, 
depending upon the staining method used.” 
Basophilic substance long has been regarded as 
the foremost blood finding in lead poisoning, but 
to an overwhelming extent reliance has been 
placed upon the determination of stippled cells. 
Recognition that polychromatophilia, punctate 
stippling and reticulation are but different as- 
pects of the same material, should prompt the 
placement of greater diagnostic dependence upon 
examinations for the totality of erythrocytes con- 
taining basophilic material. Of the three forms 
of basophilic substance, stippled cells are the 
least common. The positive diagnostic signifi- 
cance widely attached to the qualitative finding 
of stippled cells in suspected lead poisoning is 
becoming more and more questionable; converse- 
ly less uncertainty is believed to attend the 
quantitative determination of all basophilic ery- 
throcytes. 


Available Test Methods 


HE blood of normal human adults rarely con- 
tains more than 1% of basophilic erythrocyt- 
es. The average in our experience lies between 
04% and 0.8%. With workers, absorbing lead 
without clinical manifestations and in early lead 
poisoning, the percentage commonly ranges from 
15% to 40% with occasional findings up to 
20.07. The zone between 1.0° and 1.5% repre- 
sents the threshold, findings within which being 
open to doubt. In the absence of other pathology, 
any finding in lead exposed workers of or in ex- 
cess of 1.59% at once suggests the probability of 
ead absorption. Findings in excess of 2.0% or 
».0° are to be associated with an increased immi- 
ence of clinical lead poisoning. 
Search for these basophilic forms is best made 
| laked cells. When laking takes place some of 
ie basophilic substance probably leaves the cell 
‘ith the haemoglobin. The remainder being in- 
luble in water, salines, and some stains, col- 
cts in masses, strands, and reticula as labora- 
ry artifacts. Such forms are far more visible 
ian polychromatophilic cells and are more num- 
ous than stippled cells. These creations long 
‘0 were termed by us “Basophilic Aggregations” 
' better representing their extrinsic origin. 
In our first work! a thick, even blood smear 
as entirely laked. The number of basophilic 
gregations in an average of many standard 


INDUSTRIAL MEDICINE 





Page 181 





microscopic fields was interpreted in relation to 
our clinical observations of the persons examined 
either as controls or as leaded patients. This 
procedure justly has been criticised as not readily 
transferable to others for quantitative work, since 
the making of uniformly thick smears by divers 
persons is most unlikely. Under rigid research 
conditions this earlier method will yield quanti- 
tative results but now is not the preferred pro- 
cedure. 

Prior to and since 1924 a number of other 
methods have been described by other investi- 
gators, both for direct and indirect counting, 
making use of a variety of stains under vital and 
supravital applications. Without supplying the 
details of any of these methods®***® warrant 
exists for pointing out that direct methods using 
pipettes are open to distinct errors; that indirect 
methods are tedious and cumbersome when the 
technique involved calls for the counting of the 
occasional basophilic cell lying in among the 
much larger number of cells containing no baso- 
philic material; and finally that those indirect 
methods are favored in which one portion of the 
smear is laked, thus bringing the basophilic ag- 
gregations into visual prominence while another 
portion of the same slide is fixed. This method 
lately has been used by Jones *!* and earlier by 
Jones'*® and his associates. 

This work of Jones and his associates repre- 
sents constructive betterment. Foremost in their 
developments is the fostering of the principle of 
fixing one half of the blood smear, leaving the 
remaining half to be laked. In this fashion it 
becomes possible readily to compare the numbers 
on a percentage basis of the total number of 
erythrocytes in the fixed and stained portion of 
the slide with the basophilic containing cells ap- 
pearing in the unfixed portion below. Since some 
of this same technique appears in the procedure 
now in use by us, description is withheld until a 
subsequent section. It is necessary to mention 
two unfavored aspects of Jones’ work. The Suss- 
mann-Weindel stain recommended by them has 
in our experience proved in five out of six lots 
quite unreliable due not to any intrinsic quality 


_ of the stain but to impurities in the toluidine blue 


which is one constituent of the stain. The second 
criticism is with reference to the elaborate ar- 
rangement preferred by Jones requiring the use 
of a set of different sized ocular fields employed 
in conjunction with a mechanical stage, measure- 
ments on which and the movements of which de- 
termine quantitatively the cellular areas to be 
computed. Instead, if a Whipple grid be inserted 
into the eyepiece at once the need both for spe- 
cial oculars and accurate mechanical stages dis- 
appears. 


Technique Now Employed 


HE Sussmann-Weindel stain advocated by 
Jones is quite satisfactory when its several 
ingredients are pure. The formula is as follows: 


Toluidine blue ....... ....0.5 gm. 
EOTaX ....<.. | ....0.05 gm. 
Methylene blue solution ‘(Loeffler’ s). 5 ccs. 
MD WGI give cecaes ncnsnniescvccasecveccesecesescore 100 ces. 


Our experience with this stain has been that 
it is not uniform from one batch to the next. 
Most of the trouble may be traced to the toluidine 
blue. Of six samples of this dye recently pur- 
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chased by us from various supply houses, only 
one was found to be satisfactory. 

A modified Manson’s methylene blue yields 
more consistent results. The formula is as fol- 
lows: 


Borax 0.4 to 5 gms. 
Boiling distilled water 100 ces. 
Methylene blue 2 gms. 


The sodium borate is dissolved in the boiling 
distilled water and to this is added the methylene 
blue. After filtering, this stain is ready for use 
and provides a satisfactory, stable, and uniform 
stain for at least two weeks. If used for long 
periods, a progressive formation of precipitate 
may appear. However, due to the low cost and 
ease with which this stain is prepared, we con- 
sider this a small handicap. This stain is less 
stable than the Sussmann-Weindel but in our ex- 
perience gives more trustworthy results. 
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Fig. 1. Schematic arrangement indicating fixed 
(x,x) and unfixed (y,y) portions of slide, together 
with counting procedure on uniform slide 


A large assortment of other dyes might be used 
provided their solutions are such as to lake red 
cells and to stain both fixed cells and the baso- 
philic content of air fixed cells. A few of the 
suitable dyes are: Azur I, azur II, brilliant cresyl 
blue, crystal violet, Unna’s alkaline methylene 
blue, gentian violet, neutral red, malachite green 
and janus green B. 

Thin even blood smears are made on slides and 
allowed to dry. The proper drying of these 
smears becomes important. If permitted to be- 
come excessively dry, that is longer than 12 
hours, some of the basophilic containing cells 
will not lend themselves to aggregation of their 
basophilic material. On the other hand, insuffi- 
cient drying facilitates removal of cells during 
the staining period. Ordinarily the optimum 
time lies between one and three hours. Under 
peculiar industrial conditions, involving high 
temperatures and low humidity or conversely 
high humidity, special consideration for the dry- 
ing period may be required. 

After drying, one-half of the slide is overlaid 
by a strip of filter paper, as set forth by Jones, 
and cautiously there is applied with a pipette or 
dropper the minimum amount of methyl! alcohol 
C. P. (Methanol, wood alcohol) required to 
moisten the filter paper until it clings to the slide. 
This is allowed to dry until the filter paper be- 
comes loose. 

The slide is now submersed in a Coplin staining 
jar containing the Manson stain for approximate- 
ly 10 minutes. The time is of minor importance 
since a readable stain may be had in two minutes 
and at the other extreme it is impossible to over- 
stain. After staining, it is necessary to wash the 
slides through three or four rinses of distilled 
water. In some cities tap water may be safely 


used for this purpose. Air drying of the slide 
recommended. 

The microscopic arrangements as used by 
provide an oil immersion objective and a i)x 
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Fig. 2. Microscopic field from laked portion of 
slide presenting numerous basophilic aggregations. 
in blood of highly exposed lead worker 


ocular, which is fitted with a Whipple grid. The 
outer lines of this grid determine our micro- 
scopic field (Fig. 3). The average field in a good 
preparation contains approximately 150 red 
blood cells. Before counting, the slide should be 
examined for an area showing suitable distribu- 











Fig. 3. Microscopic field from fixed portion of same 
slide as in Fig. 2 showing unlaked stained erythro- 
cytes and Whipple grid for guide in counting 


tion of the red cells. In the unfixed portion of the 
slide, customarily 10 consecutive fields in two pa'- 
allel rows are counted, making a total of 20 fields. 
but in the more evenly distributed slide 20 conse:- 
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e fields. Then moving to the fixed portion of 
slide, five appropriately corresponding fields 
counted (Fig. 1). The basophilic aggrega- 
s are then expressed as a percentage of the 
er. 

hus, if in the 20 fields counted in the unfixed 
tion of the slide there were found 76 B.A.s 
isophilic Aggregations) and if in the five fields 
the fixed portion 1,000 red blood cells (or 4,000 
) fields) the obvious percentage is 1.9. 

The physical features of the B.A.s are best set 


rth in the accompanying photomicrographs 
Wios. 2, 4). The color of the cells varies with 


stain employed. A clear, brilliant blue is 


>tained with the Manson stain. A hand tally 


ised in the enumeration of the cells. 


Recent Results 


( 


These examinees represent seven _ industries. 


VER 1600 individuals have been examined in 
1934 using the technique just described. 


Apart from controls (usually obtained from office 





Fig. 4. Schematic contrasting of appearance of . 
fixed and laked microscopic fields with few baso- 
philic aggregations in laked portion 


roups) these workers were engaged in: (1) lead 


pigment manufacture, (2) lead metallic coating, 


(3) lead casting, (4) lead oxide manufacture and 


application, (5) lead paint and other coatings 
manufacture. In three large plants concurrent 
cXaminations were made as to the amount of 


ad in the atmosphere, expressed in terms of 
illigrams of lead per 10 cubic meters of air. 


‘he basophilic aggregation results well correlate 


ith the results from chemical examinations. 


ie trend of findings of all our work is presented 


illustrative tables. 

“he following table (Table 1) is composed of a 
up of 25 representative controls. The lead his- 
‘y of each control is known to be essentially 
gative as to exposure. 


Initials % Basophilic Cells 
R. T. 0.4% 
E. T. 0.7 % 
J. J. 0.4% 
L. H. 0.9% 
G. O. 0.5 % 
S. M. 0.3% 
K. F. 0.6 % 
R. H. 0.3% 
ee 0.9% 
M. G. 0.4% 
ce &. 0.5% 
O. L. 0.4% 
W. F. 0.2% 
J. B. 0.7 % 
F. W. 0.4% 
H. K. 0.6% 
W. B. 0.2% 
J. R. 0.3% 
H. F. 0.7 % 
W. K. 0.5% 
E. S. 0.3% 
C. W. 0.6% 
R. B. 0.3% 
L. K. 0.6 % 
Cc. ¥. 0.4% 


Table 1. Basophilic Aggregation Tests—Controls 


The following table (Table 2) is based on the 
results obtained from 25 workers in a heavily 
leaded atmosphere. The lead content of the air 
averaged 14 mgs. per 10 cubic meters of air. 

And Table 3 (on the following page) comprises 
the results obtained from 25 workers exposed to 
an average air concentration of 6 mgs. of lead per 
10 cubic meters of air. 

Consistent results have, with one exception, at- 
tended all investigative work. The greater the 
proved exposure the greater the percentage of 
workers showing basophilic aggregation tests in 
excess of 1.597. New workers equally exposed 
with old workers are prone to show a higher fre- 
quency of positive tests. Out of those workers 
showing positive tests arise the clinical cases of 
lead poisoning. 

Two typical instances are casually mentioned. 
(1) In September, 1934, one worker heavily ex- 


% Basophilic Length of Time 


. Initials Age Cells on Present Job 
C. S. 41 2.1% 14 years 
V. D. . of 1.2% 8 years 
J. M. 48 1.4% 6 years 
oe ® , a 3.9% 9 years 
‘a 46 1.1% 7 years 
G. F. . 41 3.2% 1 year 
A. S.. _ 47 3.1% 4 months 
i ¥ . $5 2.3% 6 years 
G. B. 37 .. 0.4% 2 years 
G. K. . & 1.5% 10 months 
T. M. . oo 0.0% 2 months 
J. W.. . 29 1.6% ) years 
a a 53 0.7% 3 years 
is Bs « 30 2.0% 9 years 
. . a 38 . . 16% 4 months 
a . 36 3.3% 1 month 
F.N. .. . 45 .. 1.7% 8 years 
=. Ee. 28 1.4% 3 years 
is Se oo . .. 2.5% 6 years 
, a o2 . 0.5% 2 years 
x. See ai. 1.4% 3 years 
i. ie 40 . . 24% 4 years 
J. S. . . 33 . 2.5% 6 years 
L. K. . — 1.9% 4 years 
a 50 . 1.3% 21 years 


Table 2. Basophilic Aggregation Tests—Exposed 
Workers. (Lead 14 mgs. per 10 cubic meters 
of air) 
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posed to lead oxides vielded a 2.4°; result. On ex- 
amination he evinced no manifestations of lead 
poisoning. In November, while continuing at 
work, he complained of great weakness and ver- 
tigo but still was without clear cut symptoms of 
lead poisoning. His B. A. percentage of that time 
had increased to 4.2‘7. Late in November his con- 
dition warranted a diagnosis of lead poisoning 
purely on clinical grounds plus a known exposure. 
His B. A. percentage was then 6.4°7. Two weeks 
later this increased to 6.6‘; during treatment and 
absence from work. (2) An applicant for work in 
a plant harboring a lead hazard denied all pre- 
vious exposure to lead. His general physical ex- 
amination yielded results making him eligible for 
employment. However, a routine B. A. test yield- 
ed a figure of 8°. of the total erythrocyte count. 
Further inquiry disclosed a recent previous em- 
ployment in a storage battery repair plant. With- 
in a few days this examinee developed a typical 
clinical lead poisoning. 

The one exception mentioned above was found 
in a plant engaged in color manufacture. Lead 
poisoning was present in a few workers and the 


% Basophilic Length of Time 


Initials Age Cells on Present Job 
N. F. 26 0.4% 2 months 
* SE 24 40 2.2% 1 year 
J. A. 38 0.3% 2 years 
F. D. 30 0.9% 2 years 
S. M. 28 OY fe 1 year 
V.A. 49 0.3% 7 years 
R. D. 36 0.8% 2 years 
S. J. 48 0.5% 18 years 
ey 47 0.3% 14 vears 
,. §. 44 1.1% 16 years 
R. B. 54 0.2% 2 months 
os Bs 37 0.5% 3 months 
i oe 37 1.0% 3 years 
os, a 46 0.7% 6 years 
r. ©. 40 0.4% 10 years 
R. L. 57 1.3% 1 month 
C.A. 28 0.3% 9 months 
J. M. 35 0.6% 5 years 
B. K. 49 0.9% 1 year 
E. H. 50 0.2% 1 year 
A. G. 73 0.6% 16 years 
I. N. 39 0.9% 10 years 
O. W. 31 0.5% 2 years 
as Ws 44 1.1% 16 years 
W. R. 43 ; 0.1% 1 year 


Table 3. Basophilic Aggregation Tests—Exposed 
Workers (Lead: 6 mgs. per 10 cubic meters 
of air) 


general exposure was heavy. The workers in ad- 
dition were exposed to a great variety of other 
metallic and mineral compounds together with or- 
ganic substances. Here the B. A. returns were low, 
even in the presence of frank lead poisoning. The 
inference is that in the midst of such highly var- 
ied exposure some other substances acted as a 
biologic antagonist. 


Interpretation and General Comment 


N LEAD exposed persons, otherwise in normal 

health, the detection of basophilic containing 
red cells in percentages in excess of 142‘, and 
particularly in excess of 2°), suggests lead absorp- 
tion and the possibility of approaching clinical 
lead poisoning. 

In persons exposed both to lead and to other 
substances as benzol, toluol, etc., such as readily 
may take place among painters and paint manu- 
facturers. abnormal percentages of basophilic con- 


— 
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taining cells may not be produced by lead but by 
these other substances or by both. ! 

In prolonged chronic lead poisoning the : ><} 
described appears to be of restricted value. 1} he 
recession of the number of basophilic aggre:a- 
tions is definite even in the presence of frank 
manifestations of chronic plumbism. Under siich 
conditions punctate stippling may persist. 

The observation that some new workers em- 
ployed alongside old workers are prone to exhibit 
higher basophilic percentages is significant but no 
rational explanation is in hand. 

It is widely recognized that a maximum concen- 
tration of 1.0 to 1.5 milligrams of lead in the 
amount of air breathed by a workman in a norma] 
work day is the threshold value at which lead poi- 
soning may arise. While this figure may represent 
a “primary threshold” at which an occasional case 
of lead poisoning may arise, it is well established 
that the majority of persons exposed to much 
higher amounts, such as 4-8 milligrams, may not 
develop this disease even after years of exposure. 

Two weeks of lead exposure is ample time to 
induce increased numbers of basophilic contain- 
ing cells in the blood. 

The rating of divers departments from the re- 
sults of mass basophilic aggregration tests has 
been proved in our experience to be an excellent 
check on the efficacy of protective devices pro- 
vided. These results also serve as a means of 
identification of those workers for whom medical 
measures are necessary and of those workers 
from whom the development of clinical lead poi- 
soning is a fair expectancy. 

An appraisal quite apart from our own estimate 
of the worth of this procedure may be found in 
a statement by Jones!”. “I saw men removed from 
exposure or whose working environment was im- 
proved because this early change (i.e., an increase 
in basophilic erythrocytes) was manifest, in 
whom disabling plumbism did not develop while 
in others who were left until greater increases 
were noted, plumbism developed to the extent 
that they lost time from work and some actually 
were placed on compensation for lead poisoning.” 


Summary 


NEED long has existed for a simple labora- 

tory test serving as an index of lead absorp- 
tion and the imminence of lead poisoning. An ap- 
proach to such a test was described by us in 1924. 
Through technical improvements made by others 
and by us, this procedure is now suited to appli- 
cation by any physician or laboratory doing blood 
work. The basis of the test is the enumeration 0! 
the totality of erythrocytes containing basophilic 
substance rather than qualitative or quantitative 
examinations for stippled cells or polychromato- 
philic cells. 

The native state of basophilic substance in un- 
altered blood is unknown but by laking the rec 
cells this substance is artificially aggregated int» 
readily visible masses. In normal human adult 
these aggregations rarely exceed 1.0% of the toté 
number of erythrocytes but in lead exposed ind’ 
viduals the percentage frequently lies above thi 
normal maximum. Findings of percentages abov: 
1.0°% to 1.59 and especially above 2“ in person 
exposed to lead at once suggest lead absorptio' 
and the possibility of approaching lead poisonin$ 

The chief value of this test is as a mark of lea: 
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3} orption and early lead poisoning. As lead poi- was negative. She was immediately put on a 

souing progresses to extended chronicity, the Bradford frame and neck and pelvic traction in- 

w rth of the procedure diminishes. stituted. The patient had two series of spine 

plates made which showed little improvement as 
; regards the curvature. Her constant co ai 

\MicCord, C. P.: Minster, Dorothy K., and Rehm, Mathilde: & in Ith Stile wae - a Me eo erm 

Basophilic Aggregration Test in Lead Poisoning, J..4.M.4., was pain, a oug IS Was reduced alter aamis- 
1759 (May 31) 1924. sion. At the end of 10 weeks a body and neck 
Kev, J. A.: Studies on Erythrocytes, with Special Refer- cast was applied. She remained in the ward for 
to Reticulum, Polychromatophilia and Mitochondria, Jrch. several days after application of this cast and was 

be € T , 9 . ** ‘ . 

Jn. Med. 28: 511 (Nov.) 1921. . dismissed on November 14, 1934, in excellent con- 
Hawes, J. B.: A Study of the Reticulated Red Blood Cer- dition ith ‘ laint forahia to the cast 
le by Means of Vital Staining Methods: Its Relation to 10n W no comp aint referable O e cast. 
chromatophilia and Stippling, Boston M. @& 8S. J., 161: 493, She Was seen twice at the out-patient clinic, 

| having no complaints of the cast, and was advised 
jones, R. R.: The Estimation of Basophilic Cells (Reti- to return to the clinic after the Christmas holi- 


C ations 


cytes BA pg senngen —iaea Blood Film, Pub. Health days. 

kK > é ug. < 33. = ‘ ° : ° : 

Robertson, O. H.: The Effects of Experimental Plethora on On December 27, 1934, Or SIX weeks following 
id Production, J. Exper. Med. 26: 221 (Aug.) 1917. dismissal from the hospital, the patient was re- 


Seiffert, G.: Zur Methodik der Blutuntersuchung, Munchen. admitted to the ward as an emergency, with the 
sd ee - 69: $95 Nov. 17 922. a . ‘ ‘ . a * 66 : : 
Med. Wehaschr, 69: 1595 (Nov. 17) 19 complaints of pain in the epigastrium, “a feeling 


_ Schwarz, L.: Ueber Blutuntersuchungen bei Bleikrankheit- > a 9 a =. ee <! : 
sverdachtigan, Med. Klin. 17: 659 (May 29) 1921. of tightness, persistent vomiting consisting first 
:. Biondi, C.: Alterazioni ematische in alcuni avvelene- Of undigested food and later a foul, brown, 


nti: Osservazioni preliminari sulla granulobasofilia e sulla semi-fluid material. Belching of huge amounts of 
ooliocromatofilia degli eritrociti, Folio haemat. 5: 443, 1908 (ab- gas, obstipation of three days standing and a 
etract i. 2 ° ° ° i _— ‘ ._ 
, Fleckel, I., and Tschernow, I.: Zur Fruhdiagnose der feeling of distention were also present. The his 
Kleivergiftung, Zentralbl. f. Gewerbehyg. 7: 65 (March) 1930. tory given by the patient was that she had eaten 
10. Cook, W. E.: The Artificial Production of Punctate Bas- large amounts of red cabbage, pickles, ice cream, 
ophilia and Reticulation in Erythrocytes, .7./.M.8. 177:539, 1929. potatoes, olives. turkey peas and carrots A 
, —_— ; r"e . > at a ‘ Sienific; ne . ~ = e b J ? ° 
il. Orten, J. M. : ; he Properties and igniti Ince of Reticul window was cut in the cast the same dav. and 
cytes, Yale Jour. Med. & Biol. 6: 519 (May) 1934. hendd cons “he d > +} Pes, cadae ie 
12. Jones, R. R.: Symptoms in Early Stages of Industrial Mar ea cyanosis and edema of the protruding 
Numbism, J.d.M.d. 104: 195 (January 19) 1935. abdominal wall was noted. The cast was removed 
13. Russell, A. E., Jones, R. R., Bloomfield, J. J., Britten, and peristaltic waves were audible, the distention 
) ' a he seine , 7 ni< conus 2 ‘ . rage . . ° ‘ > 
R. H., ms —- — eee si —_ ina Storage increasing gradually with no subsidence of the 
patter ant, LD, alth il, 205 ine 33. ‘ . : . 
es Lee oe seas symptoms. Enemas were started, the patient re- 
ceiving four enemas on the day of admission and 
Acute Dilatation of the Stomach With Per- the day following. Pitressin 1 ampule was given 
foration Following Body Cast Application 0” admission and was repeated every four hours 
for the next two days. A nasal tube (Wangesteen 


By ARTHUR COoNLEY, M.D., F.A.CS. method) was inserted and left in for the follow- 
and ing four days. Dilute hydrochloric acid was 
Donatp S. MItter. M.D. given per rectum 10 minims three times a day, 


and continuous intravenous saline and glucose 
given. Because of the irritation of the throat the 
CUTE non-surgical dilation of the stomach tube was discontinued and gastric lavage institut- 
following application of body casts is rela- ed. Barium enema was done which proved nega- 
tively so infrequent that a.case under the tive, and some barium which was swallowed by 
circumstances described below is well worth re- mouth revealed the enormously dilated stomach. 
porting. It was interesting to note, also, that at this time 
Literature reveals only a few cases,none having the nasal tube was curled up in the esophagus 
had perforation of the stomach with death re- and had to be re-inserted into the stomach. Dis- 
ulting. Hernetto, Mallory, Henry, etc., describe tention increased again and the Levine tube was 
ases following surgical procedures, and Boppe_ inserted again. During this therapeutic regime, 
describes dilations following non-surgical proced- four days later, the patient developed a parotitis, 
ures. Feukner reports a fatal case from overeat- and in spite of ice bags and prophylactic mea- 
lig and Kiennier reports a successful gastrostomy sures she developed a septic course, abdominal 
1 an acutely dilated stomach that developed distention increased, parotitis progressed, and in 
)neumonia and died. spite of a transfusion of 450 c. c. of whole blood 
Briefly the case is as follows: the patient expired eight days following admis- 
L. R., a young well developed female of 15 sion with a temperature of 107°. At necropsy the 
ars of age, entered the out-patient orthopedic peritoneum was found injected, containing about 
nie of Cook County Hospital in August, 1934, 150 c. c. of thick purulent pus. The liver was 
‘ving noticed a slight curvature of the spine enlarged to 7 cm. below the xiphoid. The left 
sociated with lumbar pain almost constantly. pleural cavity had about 50 c. c. of yellow pus; 
ie history then was that eight months previous- the right only 20 c. c. Examination of the stom- 
during one of her gymnastic exercises, she fell ach revealed the upper half, especially the fun- 

d injured her spine. Physical examinations at dus, to be markedly distended and loosely ad- 
c time she entered the clinic revealed left herent to the diaphragm by a soft light yellow- 
racic scoliosis and tenderness along the left brown membrane. After this membrane was 
nbar spine. A diagnosis of idiopathic scoliosis removed an irregular hole 15x10 mm. was ex- 
‘S made and the patient admitted to the ortho- posed with sharp edges, leading into the lumen 
dic ward for traction on a Bradford frame. of the stomach. Soft dark red blood clots pro- 
*hysical examination at the time of entrance truded through these holes into the abdominal 
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cavity. The stomach was filled with soft, dark 
red blood clots and liquid blood. The mucosa 
was light purplish-red, the folds were distinct. 
In the anterior wall of the fundus about 4 cm. 
below the cardia, there were several irregular 
longitudinal defects of the mucosa up to 22x16 
mm. in diameter. The parotid gland was incised 
and was found to be enlarged with a light 
purplish-gray color. A smear of pericardial ma- 
terial proved to be B. coli. 

The anatomical diagnosis was as_ follows: 
Multiple ruptures of the gastric wall in the region 
of the fundus and perforation of one of the rup- 
tures into the abdominal cavity; diffuse fibropu- 
rulent peritonitis; cloudy swelling of the liver 
and kidneys; slight acute empyema of the lungs; 
parotitis of the right side; focal fatty necrosis of 
pancreas. 

The explanation of the dilatation may be de- 
duced as follows: Because of interference of 
stomach expansion by the body cast, the stomach 
wall became markedly pressed and ruptured at 
the weakest point, the fundus. Peritonitis with 
septicemia set in and terminated in death. In 
looking through the records at the hospital we 
came across two cases of apparent dilatation of 
the stomach following application of body casts. 

Ulnar Fracture and Dislocation of the 
Head of the Radius 
By WILLIAM R. CusBIns, M. D. 


Chicago 


Kk} WISH to present cases of forearm injur- 

ies in which there is a fracture of the ulna 

with a dislocation of the radial head in 
order to give you an idea of how we treat these 
cases. Many of these cases come to us when they 
are old and some of them are cases of our own 
in which, owing to a failure in diagnosis or to 
the multiplicity of other injuries, the dislocation 
had not been observed until long after it had been 
received. The great majority of these cases can 
be reduced if seen early, but we have had two 
or three in which closed reduction was utterly 
impossible by manipulation. Please remember 
that you must never be satisfied with one x-ray 
film of an elbow. You must have x-rays taken 
from two or three directions, or you may be seri- 
ously misled as to the condition present. 

We formerly followed the procedure advocated 
by our confreres of removing the radial head 
where there had been a long-continued disloca- 
tion; and if there was a non-union of the ulna we 
used a Lane plate to hold it in line. However, we 
have found’ this very unsatisfactory on account of 
the tone of the muscles, which made it almost 
impossible to retain the ulnar fragments in line 
if the radial head had been removed. At present 
we are making an incision from about 2% in. 
above the external condyle, back down around 
the condyle and along the ulna, until we pass 
the point of fracture of the ulna. The fragments 
of the ulna are then freed and loosened so that 
the radial head can be reduced. You must re- 
member that if the ulna is in an angular posi- 
tion or if there is any overriding of the ulnar 
fragments the radial head cannot be reduced. 

After this has been accomplished the radial 
head is freed and the cavity which it should 
occupy is emptied of the firm fibrous material 


which fills and obliterates the space. This ; ja. 
terial is exactly similar to the type described jp 
our operation upon old dislocations of 
shoulder joint. The head is now reduced. he 
fragments of the ulna are approximated «nq 
sutured into position with silk. A large heayy 
braided silk suture is then passed through ij}; 
skin and through the fascia of the extensor group 
of muscles, around the radial head, then back 
out through the muscle and fascia and skin ove; 
the ulna, so that when tied it will hold the radia} 
head in position. The fascia is then sutured with 
interrupted catgut stitches, the skin is closed. 
and this heavy braided silk suture which holds 
the radial head in position is tied over a pledget 
of gauze, and the arm is flexed and dressed in a 
flexed position. 

This procedure has given us excellent fore- 
arms, with no shortening and none of the dis- 
tortion which is so common where the radia] 
head has been resected. 


Il ¢ 





Compound Fracture of the Elbow 
By JAMES J. CALLAHAN, M.D.* 
Chicago 


N TREATING compound fractures of the el- 

bow we are really at a loss to know just what 

to do or how to do it. If they are put up in 
acute flexion the radial pulse is shut off, causing 
the arm to be placed at approximately right 
angles in order to have proper circulation. To 
illustrate: 

A patient came in three weeks ago with a 
severe compound fracture at the left elbow, a T- 
shaped fracture with marked displacement. It 
has been our custom in these cases to use skeletal 
traction because we feel that by so doing we can 
immobilize the fracture; hold the fragments in 
position; and treat the compound. We were at a 
loss to know how we could immobilize these arms 
without the use of Kirchner wires, and so came 
to the idea of using this small screw or hook that 
we ordinarily employ on our Balkan frames. The 
technique is as follows: 

We make a small incision over the ulna about 
one inch from the olecranon and drill a hole in 
the ulna so as to start the screw to eliminate 
fracturing the ulna. The hook is then screwed 
in to the ulna and we are then able to put a 
pull, laterally, holding the arm in flexion and im- 
mobilizing the head with Buck’s extension. These 
screws will remain in place for approximately 
four weeks. At the end of that time they may 
be removed, or at about this time they will pull 
out of their own accord. This is a very easy and 
economical method of treating supracondylar 
fractures or compound injuries about the elbow. 


Important Conventions 


ENTRAL States Society of Industrial Mec'- 
cine and Surgery holds its 1935 Annual 
Meeting at Rockford, Ill, on May °!. 

American Association of Industrial Physicia’s 
and Surgeons will meet, in Annual Convention, | 
Philadelphia, on June 10 and 11, 1935. Tentative 
programs will be found—for Central States 

p. 206 and for A. A. I. P. & S. on p. 207. 


* Presented at the Joint Meeting of the Central States Socie:y of In 
trial Medicine and Surgery and the Institute of Traumatic Surgery, ! 
ruarv 26, 1636. 
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good union may occur, but 
weight bearing should be 


month's Su rgery;, and Cook County Postgraduate School, prohibited. No doubt - 

Gnecology and Obstetrics, a many cases non-union is en- 

an article on fracture of Chicago tirely due to too early 
neck of the femur, call- weight bearing. 

ed this lesion the unsolved fracture. Although 7. Abduction must be maintained either in a 


re is still a pessimistic viewpoint in reference 
this fracture, the various discussions at medi- 
meetings, and in articles and literature show 
that very many men interested in the subject of 
ractures are thinking and are making efforts to 
solve the problems of this fracture. 

In treating fractures of the neck of the femur 
over a period of four years in the Female Frac- 
ture Department of Cook County Hospital, we at 
first had a very pessimistic viewpoint of the end 
results, which consisted of a large number of non- 


unions. In some of these we have done the 
Whitman’s reconstruction operation with fair 
suecess. It has occurred to us, however, that the 


ideal treatment in this and other fractures must 
consist in an attempt to treat this fracture with- 
ut any operative procedure, and for this reason 
we have studied the reasons for non-union which, 
in our opinion, are as follows: 

|. There is no blood clot between the fractured 
ends in femur neck fractures. 

2. The fragments lie in synovial fluid, and as 
in carpal seaphoid fractures, there is often a 
septic necrosis. 

3. Callus is not produced by periosteum. 

4. We have underestimated the time of union, 
which, instead of three to four months, is prob- 
ably one to two years. 

). X-ray technique does not give us accurate 
information as to whether this fracture has been 
reduced or not. To get frequent union there must 
be good reduction. Better interpretation of x-ray 
films will improve our results. We lay great 
stress on Shenton’s line, also, on the distance be- 
tween the lesser trochanter and the head, also by 
comparative films, and also by prominence of the 
lesser trochanter. Shenton’s line, which is a 
curve of the inner surface of the neck extended 
up to the upper curve of the obturator foramen, 
can be normal in no pathological condition of the 
heck except where fragments are in two different 
\rtical planes without angulation. 

). Another reason for non-union is early weight 

‘ring. Axhausen has made a thorough study 

changes in the head following fracture where 

position is good, and by remembering this 
tk we must allow enough time to go by for 

‘enerative and regenerative changes to occur 

the head of the femur before allowing weight 

ring. Weight bearing should not be allowed 
ler one to one and a half years if there are any 
vy changes going on in the upper fragment. 
n where the head dies and the position is 


esented before the Joint Meeting of the Central States Society of In- 
Medicine and Surgery and the Institute of Traumatic Surgery, 
0, February 26, 1935. 


cast or a walking iron; in the former during the 
time of early union and in the latter during the 
period of bone changes of the head for at least a 
period of a year and a half. Patients can walk 
around very well with a Jones walking iron, good 
shoe raised, and this allows any stress to go 
through the neck rather than vertically through 
the head. 

Our discussion does not include any trochan- 
teric fractures. These practically all heal with 
bony union in eight to 10 weeks. We classify the 
fractures of the neck as subcapital, transcervical 
and peritrochanteric. We also classify them as 
adduction fractures and abduction. In the form- 
er, the angle between the angle and shaft is in- 
creased; in the latter decreased. In the former 
there is always impaction; in the latter practical- 
ly never. On our service we have few of the ab- 
duction type. These can be put up in a spica cast 
without abduction and walked without any walk- 
ing iron, or any other support than a crutch or a 
cane. 

Our experience in handling this fracture has 
taught us to put up immediately every fracture of 
the neck in a Thomas splint with abduction and 
as little flexion of the thigh as possible on en- 
trance to the hospital. They are allowed to re- 
main this way for two weeks, during which time 
we study the general condition of the patient. Old 
people and those afflicted with diabetes, nephritis 
or heart lesions are poor subjects for a Whitman 
‘abduction cast. We grant that this method is 
often the best closed method of treatment. It is, 
however, hazardous to put a fresh fracture up in 
one of these casts, the danger being pneumonia, 
fat embolism, and other complications. Of late 
we are using the Steinman pin in condyles of the 
femur in selected cases for the extension method. 

Feeling that Cotton was right in advising im- 
paction, we have attempted to add this method 
to our reduction in such cases where the Whit- 
man’s cast was applied. It occurred to us during 
the last three or four years that if we could re- 
duce this fracture and impact it we could make 
the patient ambulatory with a walking iron, thus 
preventing weight bearing, and in order to walk 
him with abduction we decided to elevate the 
good foot. We also found that Speed’s modifica- 
tion of the original Whitman cast was not neces- 
sary, that the normal side of the pelvis could be 
fixed with plaster and the injured side could be 
abducted without the double spica. With this in 
view, we effected several reductions with as much 
impaction as possible and applied a single spica 
cast and had walked fhese patients about on a 
walking iron with the good foot elevated. Dr. 
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Leon Arries, our resident in fractures on the 
Female Service, has most intelligently worked on 
this subject, and at the present time, we have 17 
ambulatory cases and have found that bony union 
occurs much more frequently by this than any 
other method of treatment. We at first thought 
that this method of treatment was original in our 
hospital, but we find that Dr. Boehler of Vienna 
had also been doing the same even before we 
began our series. The reason for walking this 
fracture without weight bearing is because we 
have found that in all other shaft fractures of the 
lower extremity union occurs much more prompt- 
ly than when a walking iron is employed. 

We are, therefore, showing you this morning 
three of these patients who are walking about 
the hospital with an abduction cast on a walking 
iron with the good shoe raised about two to three 
inches with Beaver board. We hope in a more 
comprehensive work to report our successes and 
failures at some later date. 

Our objection to this method is the weight of 
the cast. Old people cannot carry 20 pounds of 
plaster about, and for that reason do not receive 
the benefit of this treatment. When some in- 
genious surgeon finds some way of introducing 
the Smith-Petersen nail without a large incision 
and a major operation, we may give up these 
casts and depend entirely on the flange nail or at 
least use the nail in older patients who cannot 
carry about a heavy cast. 


Discussion 


R. FREDERICK J. GAENSLEN, Milwaukee, Wis.: 

Fractures of the neck of the femur have interested 
me for a good many years because of the fact that the 
results are notoriously poor. In people over 60 you get 
perhaps not over 30% of union. The reasons for that 
have already been alluded to. One of them is that we 
have not had careful x-ray control. If we have a frac- 
ture of the shaft of the femur or a fracture of the 
humerus we insist on satisfactory reduction as shown in 
X-rays in two directions, and we would not feel justified 
in immobilizing if reduction appeared adequate in one 
view only. The same requirements should be followed 
in the treatment of fractures of the neck of the femur. 
We are using a method of reduction somewhat dif- 
ferent from that in general use. We put the patient on 
the table face up and then we bring the hip and knee 
into right angle flexion. Very powerful upward trac- 
tion is then made in the direction of the long axis of 
the femur as advised by Ledbetter. We have found in 
experiments on the cadaver that we can obtain full 
length without very much difficulty. Having made trac- 
tion, we put an x-ray plate under the hip and with the 
x-ray tube directly above, we get a perfect lateral view. 
Then we place a plate against the back of the thigh 
and hip and shoot from the region of the corresponding 
shoulder to get the anteroposterior view. Not until re- 
duction is practically perfect do we attempt to im- 
mobilize the limb. If you have not good approximation 
you cannot hope to get union. We have for some time 
used nails for internal fixation and introduce them 
through the skin without incision. The technical dif- 
ficulty is considerable since we are aiming for a target, 
i. e. the cross-section of the neck of the femur that is 
about the size of a quarter. If you disregard the cortex 
of the neck that actually leaves only an area about the 
size of a quarter to aim at. We know that the angle of 
the neck and shaft is about 45 degrees. If. therefore, 
you abduct the hip about 45 degrees that will bring the 
neck parallel with the floor or with the surface of the 
table. It is also important to note that the neck does 
not point directly inward at an angle of 45 degrees but 
slightly forward at an angle of 12 degrees. If I rotate 
the leg outward I will bring the neck not only parallel 
to the table but also perpendicular to the edge of the 
table. This will enable you to direct the drill in a 
direction parallel with the top of the operating table 
and perpendicular to its edge. This is very much easier 
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than to try to make allowance for one angle of 45 
grees, the angle of anterior torsion of the neck. T 
maneuvers have helped much in overcoming the jijf- 
ficulty in pinning these fractures. We have also fo ing 
it of great help to outline the anterior, posterior «ng 
proximal margins of the trochanter by means of | 
straight needles inserted through the skin in such a m.in- 
ner that they just graze the three margins of the tro-h- 
anter mentioned. From studies of dry femora we know 
that the midlongitudinal axis of the neck of the femyr 
will lie just 4 cm. distal to the needle marking the prox 
mal margin of the trochanter and 1.5 cm. posterior to 
the needle marking the anterior margin of the trochan!ey 
With these landmarks as a guide we now introduce two 
Kirschner wires transfixing the trochanter, neck, head. 
and acetabulum. This is done to prevent the head from 
rotating. Having done that we introduce subcutaneously 
a heavy pin, #» of an inch, made of rustless steel. \Ve 
drill that in for 4 or 5 cm. Then we drive the pin in 
with a mallet, a calculated distance, about 9 cm. depend- 
ing upon the length of the neck as shown by x-ray of the 
opposite or sound hip, until we just engage the cortex 
of the head. The sound and the “feel” of the mallet wil] 
tell you when you reach the cortex. X-rays are now 
taken in front and side views, and these tell exactly 
where that pin is. Four additional pins are now intro- 
duced, also subcutaneously, using the first pin as a guide 
to fix the fragments securely. Because they are intro- 
duced at slightly different angles, they hold the parts 
very securely. We have put these patients into the so- 
called Hubbard tank early in convalescence to permit 
them to move the arms and legs in abduction. We have 
put several of our patients in the tank 48 hours after the 
spikes were inserted and they move the hips without 
pain. 

We are told that interposition of the capsule is one of 
the frequent causes of non-union. That brings up a very 
important subject. The capsule of the hip is attached 
above at the acetabular margin. It extends down to the 
intertrochanteric line in front. Behind it reaches only 
about one-half way down the neck. If you have a frac- 
ture of the neck, the capsule is apt to tear near its lowe! 
attachment posteriorly. 

As the trochanteric fragment is pushed up by mus- 
cle spasm it carries the torn capsule with it and as trac- 
tion is made in efforts at reduction, you pull down this 
torn capsule, literally wiping it into the fracture line 
where it becomes a very definite obstacle to union. If 
you have perfect apposition and perfect fixation, I do not 
believe interposition of the capsule makes very much dif- 
ference. I have proved this on dogs, by fracturing the 
hip, sewing the capsule into the fracture line, then intro- 
ducing the spikes and letting the dogs go about without 
any fixation. We found that those fractures united in 
spite of the interposition of the capsule. One reason I feel 
that the interposition of capsule is not important is that 
in non-union of a fracture of the neck if you do what is 
called a high Schanz osteotomy, you will get union in a 
great many Cases. 

It does not make any difference what you use for [fix- 
ation if your apposition is accurate and immobilization 
of fragments is adequate. You can put in a bone graft. a 
Smith-Petersen nail or spikes. Knowles, of Fort Dodge, 
Moore, of South Carolina, and. Telson and Ransahoff. 0! 
New York, all used spikes recently with gratifying re- 
sults. 


R. F. M. CLOYD, Danville, Ill.: I am glad that Dr. 

Gaenslen brought out one point with his pins which 
I think is the important point in any fracture of the 
femur. This is the biggest subject in the last two yea's 
before traumatic surgeons. There has been more atte!)- 
tion paid to it than to any other subject in traumai'c 
surgery. It has been acknowledged by all who know th: 
the results in treating fractures of the neck of the fem:! 
have been very bad, and for various reasons that hae 
not been thoroughly explained. When Dr. Cotton spo © 
before the Chicago Medical Society a few weeks ago © 
said that he had not been able to get 40% good resu > 
with the Whitman abduction method. Dr. Paul Magn: - 
son has admitted the same. If that is true why stick ) 
the method? I never could get good results with it. 
have been against the Whitman method for 15 or . 
years. As Dr. Gaenslen has explained, any fixation W . 
do if you get your approximation and maintain it. D. 
Kreuscher recently published an article in which he sa ' 
that the neck of the femur will heal just as any oth’ 
bone if you get the proper relationship and if you Pp' | 
the fragments in the same relation as you do other bon: 
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\ have the same circulation of blood as in other bones, 
», .¢h not as free as in cancellous bone. I think we can- 
blame our failures altogether on the circulation, be- 

. there are so many other reasons for non-union. 
Gaenslen a moment ago said if you got approxima- 

even though there is interposition of the capsule, 
may get union, because nature by its pressure has 
royed or caused absorption of the capsule or inter- 
d tissue. If you get approximation and can put in 
ething to hold it, as Dr. Gaenslen does with his five 

x pins, then you have answered the question of get- 
200d results in fracture of the femur. 

1913 Frederick Albee described his autogenous bone 
‘+ Dr. George Hendon, of Lousiville, has devised a 
ns of fixation which I think will give a good result in 
people. I have seen men write that their mortality 
0°; in fractures of the neck of the femur not because 
.e fracture but because the patients die of pneumonia. 
industrial work you would not let your patient go 
und in a cast for 18 months. Dr. Hendon drills a 
nda hole into which he puts a square peg. His peg is 
ff an inch larger than the hole, and it simply locks. 
| have three or four slides that will demonstrate that. 

ere is one class which might be called intratrochanteric 
ractures. In a case of that kind if you put a bone peg 
in, your patients can be up and around after two or three 
weeks. I have a man who is a painter, and he climbs 
ladders in less than a year after his fracture. That is 
a pretty good answer to the question. 

How are we going to find out when and where to get 

center of the head of the femur? I put on Soutter’s 
extension apparatus and pull the leg down, and get a 
yactically perfect reduction, checking up with the fluoro- 
scope. I clean up the skin, place my finger external to the 
femoral artery, take a hypodermic needle, put it right 
down to the center of the head, and then you have some- 
thing to shoot at. I make a small incision over the great 
trochanter and insert a small drill. If I have miscal- 
culated the center, the drill will go off to one side. If 
my first drill is where I want it, I withdraw it and take 
a larger drill and put it in. What happens in drilling 
through is that you are going to get a lot of bone shav- 
ings which are forced into the fracture space. Along 
with this I lift up the muscle. If the head is rotated you 
can find it out because you will run right into the edge of 
the fracture. Take out the small drill, put in a large 
drill, and then the bone peg and close up. I usually put 
them in a Hodgin’s splint. I have had them leave the 
hospital in two weeks and get a perfect result. 

Kveryone says be sure to get a good deal of internal 
rotation. Even Dr. Cotton when impacting his hip wants 
to get a good deal of internal rotation. They want the 
toes turned in. These little bone chips will help to get 
bony union. If we drive a metal instrument into the 
bone we know we must make pressure immediately 
around that metal. We do not open a hole and leave 
space for circulation. When you drive in you are bound 
to make pressure and metal pressure will probably cause 
atrophy or necrosis of the bone or absorption of bone. 
A Smith-Petersen pin will do the same thing. Then you 
nave not solid fixation. If you employ this method that I 

e outlined you will reduce non-union about 90%. 








Industrial Sickness in 1934 | 


“SN ASES of sickness causing disability for 
more than one week among 153,167 male 
industrial workers occurred at approxi- 
itely the same rate in the fourth quarter of 
4 as in the corresponding period of 1933.* 
is result may be regarded as favorable in as 
ich as it represents a decrease of more than 
‘ from the average frequency of eight-day 
| longer cases in the same quarter of the years 
J-1933 inclusive. 
‘or the year as a whole the sickness frequency 
© was 7% below the rate in 1933. A few 
ayed reports of cases may increase slightly 
final figures for 1934, but such revision 
lom increases the rate appreciably. It is ex- 
ted that the complete returns will still show 
wer rate in 1934 than in the preceding year. 


S.P.H.S. Release B-797. 
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Such a result may be considered noteworthy, 
since 1933 was a record year for low sickness 
incidence as far back as the data go (1921) for the 
sample of the industrial population under con- 
sideration. Compared with 1929, the decrease in 
the frequency of eight-day and longer cases of 
sickness and non-industrial accidents has been 
nearly 30%. 

Among the 153,167 men covered in the record 
for the fourth quarter of 1934, the frequency of 
respiratory diseases was practically the same as 
in the final quarter of the preceding year. In- 
fluenza, pneumonia, tuberculosis, and bronchitis 
occurred at slightly greater frequency than in the 
corresponding period of 1933, but these increases 
were offset by lower rates for diseases of the 
pharynx and tonsils, and for the group of “other 
respiratory diseases.” 

With the exception of tuberculosis, which 
showed the same frequency in the fourth quarter 
of 1934 as the average incidence of tuberculosis 
during the fourth quarter of the five preceding 
years, the rates for the other respiratory diseases 
in the four quarters were all less than the cor- 
responding rate for the same period of the years 
1929-1933 inclusive. 

For the year as a whole, the respiratory disease 
rate was lower than in 1933. Cases of influenza 
were less frequent in 1934 than in 1933, by al- 
most one-third. A decrease is shown also in the 
frequency of tuberculosis. The pneumonia rate, 
however, was higher than in the preceding year. 
The frequency of eight-day and longer disabili- 
ties due to bronchitis, and to diseases of the 
pharynx and tonsils increased somewhat over 
the incidence rates recorded for these diseases in 
1933. 

For non-respiratory diseases as a group the 
rate was about the same in the fourth quarter of 
1934 as in the corresponding part of 1933. For 
the full year, however, the rate was slightly be- 
low that recorded for 1933. 

In each quarter of 1934 the frequency of 
appendicitis was greater than in the correspond- 
ing quarter of 1933. For the year as a whole an 
increase of 18% is shown. 

A rather large percentage increase in _ the 
‘fourth quarter, but only a small increase for the 
year as a whole is shown in the frequency of 
cases of disability due to hernia. 

The rheumatic disease group decreased in fre- 
quency in the fourth quarter and in the year 
1934. Compared with the five-year average, the 
fourth quarter rates for the three subgroups 
under the “rheumatic group” show decreases 
ranging from 17 to 35%. 

The incidence rate of neurasthenia decreased in 
the fourth quarter of 1934, but the rate for the 
year was the same as in 1933. The frequency of 
other diseases of the nervous system was some- 
what lower in 1934 than in the preceding year. 

It is gratifying to find a decrease of 14% in 
1934 as compared with 1933 in the frequency of 
the degenerative diseases embraced in _ the 
category “diseases of the heart and arteries, and 
nephritis.’ Other genito-urinary diseases, how- 
ever, show no change in incidence. 

For diseases of the skin the rates decreased 
both in the fourth quarter of 1934 and in the full 
year. 

Gauged by the frequency of claims for sickness 
benefits in a sample of the male industrial popu- 
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lation of the country, disabilities of more than 
one week’s duration appear to have occurred less 
often in the fourth quarter of 1934 than they did 
on the average in the corresponding period of 
the five preceding years, and the rate of morbidity 
for the full year appears to have been somewhat 
lower than in 1933. The absence of serious epi- 
demics of respiratory disease during the last few 
vears has made possible the establishment of new 
“lows” in the frequency of morbidity as well as 
in the rate of mortality in the United States. 


Occupational Diseases 
—According to Ramazzini— 


ERNARDINO RAMAZZINI (1633-1714) is 
“the founder and father of industrial medi- 
cine and hygiene.*’” He was born at Carpi, 

near Modena, “got his philosphical and medical 
training at Parma, and after some post-graduate 
work under Rossi at Rome, settled down to prac- 
tice in Modena (1671), where, in spite of some 
cold intransigence, he became eventually pro- 
fessor of theoretical medicine in the University 
(1682-1700). At the beginning of the new 
century, he was called by the Venetian Republic 
to succeed Sanctorius in the chair of medical 
practice at Padua, which, to the dismay of his 
fellow townsmen, he accepted at the age of 67. 
Fourteen vears of successful teaching at this great 
medical center were hampered by attacks of 
cardiac palpitation, followed by a total blindness 
and a terminal apoplexy, which ended his days. 
Ramazzini died on his own birthday, November 5, 
1714, exactly 81 yvears old, and a victim of the 
peculiar diseases of the learned which he had 
described so well. Like all the outstanding 
physicians of his time, he was a versatile poly- 
historian. Poet, philosopher, erudite, clinician, 
epidemiologist, medical meterologist and sani- 
tarian, he wrote on epidemic lathyrism (1691), 
the water supply of Modena (1692), personal 
hygiene (1710), the Paduan cattle-plague (1712), 
the abuse of cinchona (1714); but his fame rests 
securely upon the little book on trade diseases, 
Which appeared just after his accession to the 
Paduan chair (1700). A product of the latro- 
Chemical School and the work of a_ profound 
scholar, this book passed through seven subse- 
quent Latin editions, and was translated into 
Italian, French, English, German and Dutch. To 
give some notion of its scope and originality, it 
is only necessary to list its contents. In the first 
edition, Ramazzini devotes separate chapters to 
the diseases of: 
1. Miners and gilders (metallorum fossores). 
2. Goldsmiths (inauratores). 
3. Surgeons administering mercurial inunction 

to syphilities (iatroliptae). 
4. Chemists (chymici). 
o. Potters (figuli). 
6. Copper and tin-founders (stannarii). 
7. Glass-blowers and mirror-makers (vitriarii et 

speculari). 
8. Painters (pictores). 
9. Sulphur workers (sulfurarit). 


* Dr. F. H. Garrison Librarian, Welch Medical Library, The Johns Hop- 
kins University, in an Address entitled, “Life as an Occupational Disease,”’ 
read at the Medical School, Vanderbilt University, in October, 1934, and 
printed as an Editorial in Bulletin of the New York Academy of Medicine, 
December, 1934. 


10. Blacksmiths (fabri ferrarii). 

11. Plasterers (gypsarii et calcarii). 

12. Apothecaries (pharmacopaet). 

13. Scavengers (foricari). 

14. Fullers (fullones), all of whom suffer from 
respiratory affections due to dust and poison- 
ous fumes, or to chemical poisoning. 

15. Oil-men, tanners, butchers, fish-chandlers and 
cheese-mongers (olearii, coriarii, casearii, fidi- 
cinarii), and | 

16. Tobacconists (tabacopaei) who are apt to be 
pale, pursy, narrow-chested and sickly from 
the fetid atmosphere of their environment 

17. Grave-diggers (vespillones): malignant fevers, 
dyspnoea, dropsy, cachexia and sudden death. 

18. Midwives (obstetrices): syphilis or other in- 
fections. 

19. Wet-nurses (nutrices): phthisis; hysteria, skin 
eruptions, headache, vertigo, dyspnoea, dis- 
eases of breasts. 

20. Vintners and brewers (oenopaei et cerevi- : 
sarii): inebriety and alcholism. . | 

21. Bakers and millers (pistores et molitores): 
colds from meal-dust and overheating, horny 

. hands and sometimes hernia. 

22. Starch-makers (amylopaei): headaches and 
coughs. 

23. Corn-sifters (cribratores): cough, dropsy, con- 
junctivitis and pruritus. 

24. Stone-cutters, masons and brick-layers (lapi- 
cidae): dust (respiratory) diseases. 

25. Washer-women (lotrices): menstrual disor- 
ders, dropsy and eczema. 

26. Flax and oakum pickers and _ silk-spinners 
(carminatores): cough and conjunctivitis. 

27. Bath-keepers (balneatores): skin and ven- 
ereal diseases. 

28. Salt-makers (salinarit): hunger, _ thirst. 
dropsy, ulcers and cachexia. 

29. Those who work standing (statariz): varicose 
veins, crural ulcers, weak stomachs, stone and 
general debility. 

30. Those who work sitting (sedentarii): stiff 
limbs and crooked backs. 

31. Jews: diseases incident to rag-picking and 
other inferior occupations forced upon them in 
the Middle Ages. 

32. Couriers (cursores): dyspnoea,  pleurisy. 
haemoptysis and emaciations. 

33. Horsemen (egisones): hernia, haemorrhoids, 
boils and perineal ulcers. 

34. Porters (bajuli): hernia, spinal deformities, 
varicose veins, pulmonary emphysema, haem- 
optysis and phthisis. 

35. Wrestlers (athletae): wounds, apoplexy, !a- 
ceration of blood-vessels, aneurysm and sud- 
den death. 

36. Those whose work strains the eyes (lepturg?): 
disorders of vision. 

37. Orators and singers (phonasci et cantores): 
laryngitis or even hernia. 

38. Farmers (agricolae): mainly respiratory and 
digestive disorders. 

39. Fishermen (piscatores): colds and fevers rc- 
sulting from exposure. 

40. Soldiers (morbi castrenses): Wounds, cor 
municable infections and home-sickness. 

“An appendix deals with diseases of schola’s 
and literary men, viz., emaciation, oedema, hyp” 
chondria, gastric disorders, myopia, stone, gol 
insomnia, neurasthenia. 
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[he second edition (1703) contains a supple- 
it, comprising: 
Printers (typographi): myopia; eye diseases; 
respiratory diseases from sweating. 

Scribes and notaries (scribae et notarii): 
writer’s cramp, constipation; oedema. 
Confectioners: headache, eye diseases, cough 
from fumes, carbon monoxide poisoning. 
Weavers (textores et textrices): digestive and 
menstrual disorders, gastric hemorrhage, abor- 
tion. 
Brassfounders (fabri aerarii): 
murs; headache, hump-back. 
Carpenters and cabinet-makers (lignarii): 
ocular and muscular strain, headache. 
Cutlers, knife-grinders: conjunctivitis; 
disorders. 

Brick-makers (laterarit) : digestive and res- 
piratory disorders, dropsy, malaria. 
Well-diggers (putearii) : diseases of the chest, 
digestive disorders, gas-poisoning. 

Sailors and galley-hands (nautae et remiges): 
infections; crural ulcers, indigestion, constipa- 
tion, bites of vermin. 

11. Hunters (venatores): sunstroke, digestive and 
respiratory troubles, hernia. 

Soap-boilers (saponarii): lye poisoning, colds 
from overheating. 


auditory mur- 


visual 


S AN investigator breaking into virgin soil 
yi and opening up an entirely new depart- 
ment of medicine, it is plain that Ramazzini cov- 
ered his subject exhaustively and well. On look- 
ing into his separate chapters, however, we find 
that each industrial disease handled by him has 
a long back-history, sometimes going as far back 
as Hippocr rates, Celsus or Galen. Nevertheless, 
this is one of the most original medical texts ever 
written or published. What Ramazzini actually 
did was to visit, in each case, the shops, ateliers 
and other occupational plants of his locality, de- 
scribing the diseases to which each industrial was 
exposed from his own viewpoint and in his own 
language; and prefacing each chapter with a brie! 
historical survey of observations made before his 
time. Thus his book is not only the first treatise 


on occupational diseases but also the first history . 


of industrial medicine and hygiene. Let us now 
examine the substance of some of his chapters, 
say on the diseases of potters (Chapter V): 
“‘Now the potters make use of burnt and 
calcined lead for glazing their ware; and for that 
cid grind their lead in marble-vessels, by turn- 
ing about a long piece of wood hung from the 
of, with a square stone fastened to it at the 
ner end; while they do this, as well as when, 
th a pair of tongs, they daub their vessels over 
th melted lead, before they put them into the 
rnace, they receive, by the mouth and nostrils, 
d all the pores of the body, all the virulent 
rts of the lead thus melted in water and dis- 
‘ved, and are by that means sized with heavy 
orders. For first of all their hands begin to 
ike and tremble, soon after they become para- 
ic, lethargic, splenetic, cachectic, and tooth- 
s; and in fine, we scarcely see a potter that has 
a leaden cadaverous complexion.’ 
‘Or Chapter VII on the diseases of painters: 
‘Painters are also usually subject to various 
orders, such as the tremblings of the joints, a 
chexy, a blackness of the teeth, a discoloured 
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complexion, melancholy, and a loss of smelling; 
for it seldom happens that the painters, who use 
to draw the pictures of other handsomer and bet- 
ter complexioned than the originals, are them- 
selves either handsome or well-complexioned. For 
my part, I have always observed, that all the 
painters I know, either in this or other towns, are 
almost always sickly; and, if we consult the his- 
tories of painters, we shall find they were not 
long-lived. It is true, the diseases of this sort of 
men may be imputed to their sedentary life, and 
the melancholy that feeds upon them, while they 
retire from human society, and bend all their 
thoughts upon the execution of the designs they 
have formed in their fancies. But the principal 
cause of their sickliness is the matter. of the 
colours, which is always among their hands and 
under their nose; I mean the Red Lead, Cinna- 
bar, Cerus, Varnish, Oil of Walnuts, and Oil of 
Linseed, with which they temper their colours, 
and several other paints made of various min- 
erals. Hence it is that their shops have such a 
nasty stinking smell, which is chiefly owing to the 
varnish and the aforesaid oils, and is very 
offensive to the head; and perhaps the loss of 
smell, usually among painters, flows from no 
other cause.’ 

“A very talkative, discursive old boy, you will 
say, like most of the 17th century worthies; and 
yet, we must admit, a very keen first hand ob- 
server, ever ready to turn aside from a select, 
evidently lucrative practice to do something for 
the hygienic welfare of those who work with 
their hands. Observe that, at the very beginning 
of his book, he makes a fairly good classification 
of trade diseases: 

“*The various and numerous diseases, produced 
in artificers by the exercise of their respective 
trades, are, in my opinion, derived principally 
from two causes: first the noxious quality of the 
matter on which they work, and which, by breath- 
ing out noxious steams, and subtile particles of- 
fensive to human nature, gives rise to particular 
diseases; and in the next place certain violent 
and disorderly motions, and improper postures of 
the body, by which the natural structure of the 
vital machine is so undermined as gradually to 
make way for violent distempers.’ 


OR TWO centuries after the appearance of 

Ramazzini’s book, the subject of industrial 
medicine expanded steadily up to its present pro- 
portions. Up to the last quarter of the 19th 
century, this was accomplished mainly by special 
monographs, even as Ramazzini had built up his 
historic background out of isolated cases and 
observations. 

“Tissot and other 18th century physicians were 
much occupied with the hygiene and diseases 
of literary men, of men of the world, of peo- 
ple of fashion; but the real impetus came from 
industry. The list of occupations in Ramaz- 
zinis book implies a great expansion of work- 
shops. Small factories originated in the 16th 
century and prior to 1801, there had been about 
20 in Germany (Stieda). The modern expansion 
began in England with the spinning jenny (1767- 
71), the power loom (1785) and the application of 
steam to manufacturing industry. The popula- 


tion of Lancashire increased from 166,200 (1700) 
to 1,336,854 (1831), 


with a high toll of disease 
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and death among this vast industrial proletariat. 
In these factory towns, the young were worn out 
before manhood; the average lease of life among 
industrials was 22 years, the death rate 36 per 
1000. The workmen regarded themselves as 
‘slaves’ and their factories as ‘slaughter-houses.’ 
English labor legislation began with Sir Robert 
Peel (1801) and pyramided steadily up to the 
Workmen’s Compensation Act of 1897, with its 
amendments (1900, 1906). France followed suit 
in 1810. Sir Humphrey Davy’s safety lamp for 
coal-miners was invented in 1815. There follow- 
ed such special monographs as those of Thackrah 
(brass founder’s ague, 1832), Tanquerel des 
Planches (lead, 1839), Melier (tobacco, 1849), 
Delpech (rubber, 1863), Hillairet (chromium, 
1869-76), culminating in such large’ general 
treatises as those of Hirt (1871-8), Eulenburg 
(1876), Albrecht (1894-6), Weyl (1908), Oliver 
(Dangerous Trades, 1902), Goldmark (Industrial 
Fatigue, 1912), Thompson (1914), Kober (1916) 
and Alice Hamilton (Industrial Poisoning, 1925). 
Museums of Industrial Safety were established in 
Berlin (1904), Vienna (1908), New York (1911), 
and much has been accomplished by way of in- 
dustrial insurance and compensation, industrial 
nursing, exhibits, pamphlets and posters. 

“Thus was launched a specialty which has some 
prospects of becoming, like book-keeping or 
cheology, a perfect science, complete in all its 
parts and sufficient unto itself. The initial spade- 
work was done by Ramazzini 234 years ago.” 


Pneumoconiosis and Coke Dust 
(5 by me was employed as a still cleaner 


by Mid-Continent Petroleum Corporation. 

The work of a cleaner was to rake down, 
in stills, smoldering coke that escaped the me- 
chanical rake, and sweep it out. The breaking up 
of these coke deposits gave off dust and a trace of 
gases. Grammer worked steadily in that capac- 
ity for about 10 years, at the expiration of which 
time he became ill and died. His physician diag- 
nosed his condition as pneumoconiosis. His wid- 
ow, as administratrix of his estate, brought a com- 
mon law action against the Mid-Continent Petro- 
leum Corporation for the workman’s wrongful 
death, alleging that the corporaion failed to pro- 
vide him with a reasonably sate place in which to 
work, and that it failed to warn or to instruct him 
with respect to the dangers incident to the work. 
The trial court, at the close of the plaintiff’s evi- 
dence, directed a verdict for the defendant, and 
the plaintiff appealed to the U. S. Circuit Court 
of Appeals, 10th Circuit.* 

Among other reasons for directing a verdict, 
the trial court was of the opinion that there was 
no substantial proof that death resulted from the 
workman’s work. The proof was most unsatisfac- 
tory, said the Circuit Court of Appeals. Conced- 
ing that death resulted from pneumoconiosis, the 
attending physician’s opinion that it resulted from 
the work was formed, he testified, because he 
could find no other reason for it. However, said 
the court, pneumoconiosis concededly results from 
deposits of foreign material, and Grammer did 
work in a dust-laden atmosphere. That the phy- 
sicians who testified never knew of another still 


* Grammer vs. Mid-Continent Petroleum Corporation, 71 F. (2nd) 38.— 


J.4.M.4., April 20, 1935. 


worker becoming so affected, and that the medi. 
cal books contain reference to no other case 
merely goes to the weight of the evidence. [ph 
the opinion of the C. C. A. the evidence was siif- 
ficient to justify a submission of the question to 
the jury. If Grammer died of pneumoconiosis 
and if his occupation had anything to do with it. 
it was because of the dust in which he worked 
He knew the dust was present when he took the 
job and he kept it year after year. He knew ijt 
was harmful to the lungs, for he was furnished 
with a respirator and told to wear it. While as- 
suming the ordinary, known risks attendant ony 
inhaling dust-laden air he did not assume the risk 
of any concealed dangers lurking in the dust. The 
plaintiff contended that the presence of carbon 
monoxide and hydrogen sulphide in the stills con- 
tributed to the pneumoconiosis. Any finding by a 
jury, said the court, that hydrogen sulphide or car- 
bon monoxide had anything to do with the pneu- 
moconiosis would rest on speculation. There was 
nothing in the record to warrant a finding that. 
after the forced ventilation, there remained in the 
stills a sufficient amount of the gases to do injury. 
There was, furthermore, no evidence of acute or 
chronic poisoning of still workers due to either 
gas. 

The petroleum corporation, continued the court. 


“was engaged in the refining of oil, a business at- 


tended with some danger, as are nearly all con- 
structive undertakings. Its equipment was stand- 
ard and not defective. It followed the approved 
practices. It did all that was then known io 
minimize the risk to its employees. It operated 
year after year with no occupational disease re- 
sulting from the work. It had no reason to su- 
spect any such. Tested by the principles of fault 
which underlie recovery for injuries at common 
law, concluded the court, we do not believe that 
the plaintaiff has established her case. The judg- 
ment of the trial court was consequently affirmed. 


Lead and Multiple Sclerosis 


spinal cord at necropsy in one typical case 

of multiple sclerosis. In a case of neu- 
romyelitis optica, lead was present in the brain 
and the spinal cord. The brain, which showed 
areas of loss of myelin and scarring, contained 
larger amounts of lead than the normal appear- 
ing brain. The spinal cord with its marked in- 
volvement showed more lead than the normal 
appearing brain stem. Six cases of multiple 
sclerosis of the type progressing by exacerbation 
and undergoing remissions have shown lead in 
the stools, urine and cerebrospinal fluid. In three 
cases studied at some length, lead increased in 
the excreta during acidosis and diminished gre:t- 
ly under calcium therapy. The value of calcium 
therapy was shown in the patient with neurom) e- 
litis optica. Calcium stopped the advanci'g 
myelitis and caused lead to disappear from te 
spinal fluid. It is too early for the authors ‘0 
state whether or not calcium is a satisfacto'y 
therapeutic agent in multiple sclerosis. Th: ¥ 
cannot state dogmatically that, because lead '5 
found in the central nervous system, in the spi! 
fluid, in the bones and liver and in the excreta. ‘| 
is therefore the cause of the disease. 


(CC x and his associates found lead in the 
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XVI. Sanitation in Industry 


ACH of the companies served by this Med- 
kK ical Department has a definite sanitation 

policy which assures of a healthy environ- 
ment for employees, resulting in more efficient 
work and greater production. 

The Medical Department makes a complete 
Sanitary inspection quarterly of all physical prop- 
erties, and, as each department is responsible for 
the condition of its property, a high standard of 
Sanitation is maintained. Findings of inspections 
are reported to the Chief Surgeon, who in turn 
takes the matter up with the head of the depart- 
ment in question and recommends the necessary 
‘nprovements. The heads of all departments co- 
Operate closely with the Medical Department in 
(iis work. 

Proper illumination of working quarters is par- 
“nount for efficient and productive work. In 

© shop the position of the worker’s bench 

ould be such that the glare of the sunlight does 

t directly strike his face, and facilities should 

installed to prevent eye-strain on account of 
ire. Research workers should direct their ef- 

‘ts towards a glass for shop windows that will 

rmit the health-giving, ultra-violet rays to en- 

*; this I am confident will improve the health 
the workers materially. The so-called day- 








light factories as a rule have a 
very low accident rate; it is 
in poorly illuminated shops, 
where employees cannot see 
material or tools on floors, etc., that accidents 
occur. Where there is a piece of dangerous mov- 
ing machinery, a stairway, an elevator shaft, or 
at any other hazardous location, there should be 
adequate and non-glaring illumination. It is 
just as important that the eyesight of the worker 
be corrected to normal as to have proper illu- 
mination, if the latter is to benefit him in his 
work. Defective eyesight, even in a well illumin- 
ated shop, is a hazard. Many authorities are in 
favor of the indirect lighting system, but in my 
opinion any lighting plan can be used if the glare 
is removed from the eyes of the worker. 

Employees engaged in welding should be pro- 
vided with suitable eye protective glasses. The 
tendency in industry is to adopt any style of gog- 
gle for this purpose without taking into consider- 
ation the needs of the particular work at hand. 
The glare shield must be of sufficient opaqueness 
to prevent the passage of harmful infra red and 
ultra-violet rays, and should be so constructed 
that it can be easily lifted after the glare has 
passed and leave the wearer with clear vision 
and not lost in the dark. From the research 
work conducted by this department, a glare-proof 
welder’s goggle has been devised which protects 
the eyes of the worker from the glare of the arc, 
at the same time, by an ingenious arrangement, 
permitting clear vision. 

Ventilation in shops should be arranged so that 
the fumes and gas in the air can be exhausted 
constantly. In the summer months proper ven- 
tilation is easily accomplished by keeping all 


.doors and windows open, but in the winter time 


the use of exhaust fans and other devices is re- 
quired. Where there is a possibility of gases, 
fumes and smoke being given off by machinery, 
shields or hoods should be placed over the ma- 
chines and exhaust fans installed that will draw 
off the impure air before it can be breathed by 
the worker. In some shop practice it is impossi- 
ble to install such protection, and in that case it 
is necessary that some type of respirator be worn 
by the employee. This class of work should be 
done in a room separate from the rest of the 
workers. Many accidents have occurred by rea- 
son of employees being stupefied by fumes or 
gas. Contamination of the shop air not only 
lowers the efficiency of employees and causes 
accidents, but its greatest menace is its effect on 
the general health of employees in the form of 
respiratory disease. During the winter it is good 
practice thoroughly to air the shop at noon, and 
the offices daily. If this airing is done midway 
between starting time, noon and closing time, 
supplemented with some form of exercise for 10 
minutes, you will notice a decrease in absentee- 
ism from work on account of colds, etc. In de- 
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partments where this practice is followed out 
upon the recommendation of the Medical Depart- 
ment, we find that the sick rate is much lower as 
compared with other departments. 

Ventilation of railroad cars and motor coaches 
is another phase of the sanitation policy, the 
method of ventilation being either by forced 
draught or by fan. In cars the liability of poor 
ventilation is not so great with the doors being 
opened so frequently to admit passengers. Dur- 
ing the winter months the regulation of ventila- 
tion has to be watched carefully, owing to the 
crowded condition of the cars. Very few people 
realize that the heating of cars in railroad trans- 
portation is done on a _ systematic basis, the 
weather reports being studied daily in anticipa- 
tion of change in weather and temperature so 
that the necessary provisions can be made to heat 
the cars at a comfortable temperature. 

In shops and offices it is very important that 
the temperature be of the right degree if efficient 
work is to be obtained and injury hazards and 
sickness are to be eliminated. If the worker is 
cold, his mind is diverted from the work at hand, 
and if the temperature is too warm, his senses 
are dulled and he becomes slow in his work, with 
the possibility of an accident resulting in either 
event. Also, he will turn out a poor quality of 
work, and his general health is menaced on ac- 
count of the chilling of his body. Care must be 
taken to have uniform temperature throughout 
the shop to eliminate the hazard to the health 
of employees of working in a hot place one min- 
ute and then being subject to chill in another 
place. 

Posture is a feature that enters into the sanita- 
tion policy, and one that receives very little at- 
tention in the average shop or factory. Provid- 
ing employees with suitable chairs with back 
rests fitting the lumbar curve, so that their posi- 
tion is fixed for correct posture for a definite 
length of time, increases production, improves 
the quality of the work, and reduces absenteeism 
on account of illness. We have adopted a chair 
with an adjustable back support that gives great 
comfort and lessens the fatigue of the worker. 
The use of this chair has also reduced the fre- 
quency of ailments prevalent in women. 

To maintain the good health of employees, it 
is essential that toilet facilities be located adja- 
cent to their work. A person must answer all 
calls of nature when given and any delay is the 
starting point of constipation and other gastro- 
intestinal ills. These facilities should be sufficient 
in number to accommodate the employee body 
and kept in a sanitary manner. A sufficient 
number of washing facilities, with both hot and 
cold water, should also be installed in a room to 
permit the entire shop personnel to use them as 
frequently as necessary. Paper towels should be 
furnished instead of the roller towel, which is a 
conveyor of disease, as well as liquid soap. Em- 
ployees should be warned of putting soiled hands 
to the face, mouth or other skin surfaces, as very 
often disease is conveyed in this manner; and 
they should be urged to wash their hands before 
partaking of food, especially those whose work 
requires the handling of chemicals, paints, oils, 
etc. A frequent user of water is usually clean 
in body and mind, and if he is injured he is not 
as liable to become infected as the unclean man. 
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Clean, suitable clothing plays a greater part , 
industry than it is given credit for. Many ca: 
of respiratory disease are due to the employ 
wearing too many clothes. His body is bathed »y 
perspiration, and when he goes out in the cold ; jy 
the disease gets a good start. In offices and sho); 
the tendency of women employees is to wear ¢ \o 
little clothing, thereby inviting all manner of 
respiratory and body ailments by the subsequ: »t 
chilling and lowering of body resistance. Oil and 
grease soaked clothing is a terrific fire hazard. 
and dirty working togs are almost certain io 
start infection if one has an open injury of some 
sort. 

There should be plenty of wardrobe space for 
employees, and the practice of changing from 
street clothes to shop clothes should be encour- 
aged to prevent sickness that might result from 
going outdoors with perspiration soaked under- 
garments. A place should also be provided where 
employees may partake of their daily noon-day 
meal, and if possible, facilities whereby the food 
may be heated, if the industry has no cafeteria 
or lunch room. In this connection, I might state 
that a study should be made as to the kinds of 
foods that are best suited for the various classes 
of work, so that employees will not eat too heavy 
foods. Overeating dulls the brain, thereby in- 
creasing the rate of absenteeism on account of 
illness and decreasing the efficiency of the em- 
ployees. 

Plenty of pure drinking water is a valuable 
asset in any office or shop. It should be of the 
proper temperature and not iced too cold, as it is 
then harmful if taken frequently. Individual 
sanitary paper cups should be furnished to insure 
against disease spreading, as is the case with the 
common drinking cup which is still being used 
by many industries. Drinking fountains are an 
improvement in industry if they are regulated 
so the flow is not down to the point where the 
worker’s mouth contaminates the entire mouth 
piece for the next person. The water supply 
of all the companies served by this depart- 
ment, used either for drinking or culinary pur- 
poses by employees and the public, is analyzed 
and certified by the state health authorities be- 
fore any of it is consumed. Where the munici- 
pal water supply is heavily tainted with chlorine 
or lake contamination, bottled water of known 
purity is used. In all offices, only certified bot- 
tled water is used for drinking purposes. 

The stations which serve customers are swept 
daily, the floors are scrubbed, and the toilets 
cleaned and disinfected at frequent intervals. 
Railroad cars are swept at the end of each run, 
and cleaned and disinfected daily. Food that 1s 
served on dining cars and in lunch rooms is ce’- 
tified as to its purity to health authorities, and 
employees handling it are examined regularly :s 
to their freedom from disease. Employees whose 
work. requires the handling of greases, con- 
pounds, solutions, paints, lacquers, chemicals, et. 
are examined each month for evidence of indu-- 
trial disease and certification of their state ' 
health is made to the state department of lab 

Vaccination of employees is another phase 
the sanitation policy. When an epidemic of sma: - 
pox is present in any area in which the utiliti > 
operate, this department sends out teams COl - 
posed of two doctors, two nurses and one first a’ ' 
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4. who work in relays and vaccinate employ- 
and their families. Where a case of smallpox 
resent in any area, the car is thoroughly dis- 
ected and cleansed with antiseptics before it 
s back into service. Employees are carefully 

-erved to prevent the spread of infectious colds, 

luenza, etc., and when an employee begins to 

eeze and cough, he is sent home and not al- 

ved to return to his work until he receives a 

tor’s O.K. 

[he Medical Department of any _ industry 

tuld cooperate to the fullest extent with the 

al health authorities in maintaining sanitary 
rroundings, and should encourage employees 

d their families to abide by the health and 
suarantine laws. 

In conclusion, the efficiency of employees and 
the state of their health depend upon sanitary 
working conditions, the value of which can be 
measured by the saving made in keeping employ- 
ees at work, instead of absent on account of some 
iIiness which could have been prevented. An 
employer of labor will receive the greatest return 
on his investment if attention is directed toward 
yroviding a pleasant health environment in which 
to carry on the work of the industry. 


Pathological Conditions of the Spine Found 
Radiographically Which Are Often 
Confused With Injuries 


By J. S. Youne, M.D., 
Roentgenologist 


HIS subject, to my mind, appears to be one 
of the outstanding difficulties of today, as 


every clinician and every radiologist has 
been confronted with this problem. 

{ shall not attempt to go into the subject of the 
aggravation of pathological conditions, but shall 
merely state facts as they have confronted me in 
my own work. Nor shall I attempt to differentiate 
between pathological conditions and diseased 
processes, except in cases where the explanation 
is necessary. Nor shall I attempt to mention a!! 
the diseased processes which are confused with 
traumatic conditions, but just a few which I con- 
sider paramount. In a general classification we 
will consider the following: 
No. 1. HYPERTROPHIC OSTEO-ARTHRITIS: The 
ame itself suggests an inflammatory condition 
‘volving both bony structure and joint with hy- 
crtrophic changes. I consider this the first of the 
st because it is most frequently confused with 

auma or malformation produced by injury. But 
‘1 a finer analysis of the radiographic study, one 
“nds a marked difference regardless of history, 
though history should be taken in these cases to 

ve the surgeon an idea whether to suspect a 

acture or not. 

(A) In an injury one usually finds a definite 

ie of fracture which later on, in the healing 

ocess, shows a callous in the region of the frac- 
re line which is definitely localized and does not 
emble a pathological bone hypertrophy, but it 

‘Imply the normal physiological healing process 

ich holds good in most cases depending, of 

irse, on the location. The reason I refer to lo- 

‘lon is because there are certain fractures in 

‘ich we are never able to demonstrate callous. 


an —— 2 hy 
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Of course, the differentiation is simple, in this 
case, it could not be confused with a hypertrophic 
change. 

(B) Hypertrophic osteo-arthritis is usually 
found to involve more than one joint. It always 
involves the margin of the synovial cartilage or 
the junction of bone and cartilage, of the joint. 
This is possibly due to a primary degeneration of 
the cartilage, or a fibrositis, which afterwards un- 
dergoes an osseous change with hypertrophy. This 
condition may be localized to one joint, but this is 
rare. If it is found in one joint only, however, it 
shows a rather characteristic radiographic picture 
which can easily be differentiated from a callous 
thrown out from a fracture. It was once thought 
that hypertrophic spondylitis was a disease that 
went hand in hand with old age, but this is not 
true. We have been able to demonstrate the con- 
dition in persons as young as 22 years of age, in 
which cases there were no histories of injury. I 
am, therefore, fully convinced that this condition 
is produced by a focal infection and it is progres- 
Sive, consequently, as the patient grows older and 
still carries a focal infection, the disease naturally 
progresses with age. I am also further convinced 
that this condition is in nowise produced by 
trauma. 

No. 2. SACRALIZED TRANSVERSE PROCESSES: This 
condition is, of course, congenital and presents a 
radiographic picture which should not be con- 
fused with injury. The condition may be uni- 
lateral or bi-lateral. If uni-lateral, one usually 
sees a large transverse process on one side whose 
lower margin almost touches the upper portion of 
the lateral mass of the sacrum; while on the 
opposite side the transverse process is absent, or, 
in other words, it has fused with the lateral mass 
of the sacrum to form one solid bony mass. 
When the sacralization is complete and one bony 
mass is formed, it is easy to differentiate. But 
there is often a joint at the juncture of the lower 
portion of the transverse process and the upper 
portion of sacrum, which runs at right angles to 
the long axis of the spine. We will, for conveni- 
ence’s sake, call this a false synchondrosis due to 
its similarity to the sacro-iliac joint. This joint 


. is often diagnosed a fracture, but it is a congenital 


condition. 

No. 3. TUBERCULOSIS. This disease is often con- 
fused with trauma, and especially when it in- 
volves a joint. The condition, however, presents 
a characteristic radiographic picture. First of all, 
there is no line of fracture, but what one sees is 
a cloudy indistinct shadow which usually involves 
a joint. This condition may be confused with 
lues, but the history will, in this case, differentiate 
the two conditions. Therefore, tuberculosis has 
a definite characteristic appearance, radiographic- 
ally, and in a careful consideration, should not be 
confused with trauma. 

No. 4. KUMMEL’s DISEASE. This is often con- 
fused with a compression fracture of one of the 
vertebrae. It may be found in any portion of the 
spine, but it is usually in the lower dorsal region. 
I will not say positively that trauma is not the 
origin of this condition, but I doubt it seriously. 
If trauma produces this condition, it is evidently 
produced in the earlier period of life. But, this 
disease is often found in cases where there is no 
history of injury at all. The radiograms show a 
definite narrowing of the body of the vertebra 
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from above downward. In fact, the vertebra 
takes upon itself the form of a small wedge, the 
apex of which points forward. No line of frac- 
ture can be made out, neither is there any spread- 
ing of the body substance. Contrary to Kummel’s 
theory of trauma, I am of the opinion that this 
condition is produced by some variety of in- 
fection, (endocrines may play some part). I 
cannot conceive of a traumatic condition of suf- 
ficient force to cut the nutrient artery and yet 
not produce symptoms which the patient is able 
to remember. He frequently says he has never 
had any trouble with his back at all. 

No. 5. HODGKIN’sS DISEASE. This condition, of 
course, rarely involves bony tissue. I have only 
seen one such case in my life, but even at that, 
I consider it of enough importance to mention. 
Physical examination plus the radiographic find- 
ings makes the differentiation. 

No. 6. TUMORS, MALIGNANT AND NON-MALIG- 
NANT. First I shall consider malignancy. Some- 
times the differentiation is very difficult, especial- 
ly in a case where a patient gives a history of 
trauma, but the differentiation can be made by 
taking everything into consideration. Malignancy 
may be local, or it may be a general bone in- 
volvment from metastasis. Of course, where 
there is a metastatic process, the differentiation 
is simple and need not be confused with trauma. 
But when the malignancy is a local affair it is 
often diagnosed injury, and one should take into 
consideration a few points. 

First there is no line of fracture, but usually a 
large mass which may be differentiated from one 
tvpe or the other of malignancy. 

Carcinoma should not be considered as it is al- 
wavs metastatic. 

Sarcoma — in case of the spindle cell or giant 
cell, there is no bony production, and, there being 
no bony production nor any line of fracture, the 
differentiation is easy. In the periosteo and the 
osteo-sarcoma there is always a bone production, 
but they both show characteristic radiographic 
findings by which the differentiation can be easily 
made. 

In the non-malignant types there are the oste- 
oma, the osteo-chondroma and the bone cyst. 

The bone cyst, of course, shows a definite pic- 
ture, which is characterized by the enlargement 
of the medullary canal; no line of fracture. The 
osteoma shows a definite enlargement of the bone 
which is usually an oval-shaped mass growing 
from the cortex, with no line of fracture. The 
osteo-chondroma is usually located near a joint 
and is composed both of cartilaginous and osseous 
tissue. 

In other words, it presents a radiographic pic- 
ture somewhat irregular; naturally its variation 
in density depends upon the specific gravity of 
the tissues which form it, i.e., bone and cartil- 
age. It is characteristic and shows no line of 
fracture. 

This is usually the type of bone tumor in which 
pathological fractures occur. 

No. 7. SyYPpuHILis. This produces a characteristic 
radiographic picture with no line of fracture. 
Periosteum is always involved, usually thicken- 
ed, honey-combed, and there are punched-out 
areas in the bone itself. The history usually 
makes the differentiation in connection with the 
radiographic findings. 

No. 8. OSTEOMYELITIS. This is characteristic, 





usually involving the periosteum in its ear} oy 
stages, and the bone itself later on. It is always 
confined to the shaft of the bone. No line of 
fracture. 

No. 9. ATROPHY OR OSTEO-POROSIS, from disuse 
or infection. This is a true absorption of the 
bone. It may be brought about from disuse dije 
to disturbance in the circulation of the blood 
supply of the bone; or it may be brought about 
by infection. It must be remembered, however. 
that there is a general atrophy from old age. 
This is general, however, throughout the entire 
bony structure of the body and should not be 
confused with localized osteo-porosis from either 
disuse or infection. They both present character- 
istic radiographic findings, and no line of fracture 
can be made out. The disuse atrophy is frequent- 
ly seen in bones in cases where the patient has 
been treated for a fracture and the part has been 
left in splint for some time, for instance a person 
may be treated for a fractured hip and show a 
disuse atrophy of the ankle. This should never 
be confused with trauma. 

No. 10. OSTEO-MALACIA. This is a condition 
which is more frequent in females than males. 
It is as a general rule, and characteristic. The 
bone absorbs in striations, so to speak, the stria- 
tions running parallel to the long axis of the shaft. 
No line of fracture can be seen. The cause of the 
condition is unknown, but it is evidently not pro- 
duced by trauma. It is often associated with 
pregnancy, but when localized areas are ex- 
amined, it is often diagnosed as an injury. 

No. 11. Osrertis. This is an inflammatory con- 
dition of the bone, as the name implies. Appar- 
ently there is no involvement of the periosteum, 
but it is confined truly to the cortex. This may 
be specific or non-specific. From an x-ray stand- 
point, it is difficult to differentiate between the 
two. The radiograms in both instances show a 
characteristic picture, they show eaten out areas 
or areas of bone absorption. 

No line of fracture can be demonstrated in 
these cases. 

No. 12. SPONDYLOLISTHESIS. This condition in 
its mildest form is often overlooked and often 
cannot be made out by physical examination, and 
naturally must be an x-ray diagnosis unless the 
case is so pronounced that it is obvious. There 
is no line of fracture. The x-ray shows that one 
of the lower lumbar vertebrae, usually the last 
one, has slipped forward. In its first stage, the 
upper portion of the sacrum goes with it making 
a marked lordosis in this region. In the more 
advanced stage, the vertebra slips entirely in 
front of the sacrum, the sacrum then tilts back- 
ward. This, in my opinion, is a congenital affair, 
as, to my personal knowledge, there are cases 1n 
which patients have never known that they had 
the condition until it was discovered in a routine 
x-ray examination. The examination being mace 
for some other condition and this condition, 0! 
course, is discovered accidentally. 


HIS paper is not written in the form of a cr) 
icism. . 
It is written rather to call attention to some ©! 
the real problems which confront roentgeno!:- 
gists, as well as the examining physicians, a’ 
on which points they should have better und 
standing and whenever possible, much closer ¢ 
operation. 


_— 














Who’s Who in 1. M. & S. 


The Insurance Chief Surgeon, Who, in a Manner of Speaking, 
is in a Class by Himself- 


“~ NLY 16 years ago in- 

dustrial medicine 

and surgery, aS a 

‘eld of medical practice, 

as authoritatively called 
the new specialty.’* 

But already there seem 
to be two classes of in- 
dustrial physicians and 
surgeons. 

One comprises those who 
insist rather strongly on 
holding, toward their in- 
dustrial contacts, what may 
be called the purely surgi- 
cal point of view. 

The other includes those 
who, while they are no less 
‘surgical,’ are also ap- 
preciative of the economic 
phases and allow them- 
selves to look at their work 
through executive, as well 
as medical and _= surgical 
CVSS. 

The former have the 
deeper roots in “the new 
specialty.” They began 
their relations with indus- 
try in the pioneer days, 
when only “rarely did the 
scope of their work extend 
beyond the repair of in- 
juries.” They grew into 
their specialty as the spe- 
clalty itself took shape and became definable. And 
when, after a while, it had begun to show an 
established form and substance, they found them- 
selves in it, part of it, irrevocably identified 
with it. 

The latter have come into the field since its 
assumption of definiteness; when they came they 
found something to come into. : 

The distinction, therefore, is that between the 
older men who adapted themselves to, and made 
a profession out of, the older necessities, and the 
younger men who are encountering that pro- 
‘ession’s newer opportunities. 

But this, after all, is a distinction without a 
ciference; the executive phases so essential in 
‘dustrial medicine and surgery get themselves 

ken care of—whether by the industrial surgeon 

10 declines to admit that he is possessed of 

ecutive ability, or by the industrial physician 

d surgeon who aspires also to industrial execu- 
‘ve status. 

And so the point that there are two classes 

vht be a labored point if it were not that the 

ntion of the two leads up to the third, which 
isists of those industrial physicians and sur- 
ns whose contacts with the occupational dis- 

‘e and injury hazards of industry have their 


Mock, Harry E.: Industrial Medicine and Surgery. W. B. Saunders, 
delphia and London, 1919. 





LEROY PHILIP KUHN 


basis in the various kinds 
of industrial insurance. 

For, with respect to in- 
dustrial medicine and sur- 
gery, the insurance Chief 
Surgeon is in it, is part of 
it, is irrevocably identified 
with it. : 

And yet, in addition to 
all of that, he is outside of 
it. 

The President of the 
companies of which Dr. 
Leroy P. Kuhn is Chief 
Surgeon, addressing a Con- 
ference on Traumatic Sur- 
gery, said it this way:** 
“If the compensation in- 
surance carrier as repre- 
sentative of the employer 
is adequately to fulfill its 
mission, it must have from 
you the best and most con- 
scientious effort you can 
give. It is reassuring in 
this connection to observe 
the increasingly prominent 
position the industrial sur- 
geon holds in the pro- 
fession and the increasing 
respect in which he is held 
by insurance. There is 
scarcely a company of any 
consequence today but has 
a medical department made 
up of the best talent available. And it is en- 
couraging, too, to observe that the average staff 
surgeon is open minded with respect to new 
developments in the handling of cases and is in- 
variably willing to benefit by the judgment of a 
fellow surgeon outside.” 


“FELLOW surgeon outside”! 

Such a man’s opportunities are not limited 
to the conditions of any industry. They are 
bounded only by the occupational environments 
of all industries. His experiences are never 
narrow or monotonous. They will be as broad as 
the breadth of human effort. Exigencies of a 
thousand kinds will constantly challenge his 
ultimate in surgical judgment. 

In, and of, and inseparable from, industry, and 
yet outside of it, such a man will acquire, among 
other invaluables, the habit of a nice balance 
between the widest professional perspective from 
without and the minutest professional detail 
from within. Rate structures, for example, might 
be an element of the outer perspective. And an 
obscure manifestation of perhaps any of the in- 
numerable skin diseases which may or may not 
be of industrial origin might furnish an instance 
" ** James S. Kemper, President, Lumbermens Mutual Casualty Company, 
American Motorists Casualty Company, at the Conference on ‘Traumatic 


Surgery, Clinical Congress of the American College of Surgeons, October 
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of the inducement to the inner detail—to say 
nothing of the increasing number of occupational 
disease schedules that seem all to begin with 
“anthrax” and to end with something alphabetic- 
ally close to “silicosis” or “sulphur dioxide poison- 
ing.” 

To be such a man in such a position—in the 
midst of so many inspirations to scientific analy- 
sis, with a specialty which is a cross-section of all 
other specialties, working under the circumstances 
of maximum executive cooperation and under- 
standing—that is an enviable situation, indeed! 


EROY PHILIP KUHN, M.D., F.A.C.S., Chief 
Surgeon of the Lumbermens Mutual Casualty 
Company and associated companies, Head of their 
Medical Departments, occupies such a position. 

But he didn’t fall into it ready made. 

He made it. 

And that is the gauge of the man. 

In 1912, when Lumbermens Mutual Casualty 
Company was organized, the insurance business 
had not gone very far toward the “well thought 
out and definite programs for the surgical care 
of the industrially injured” which now sustain 
the insurance relation with industrial policy- 
holders. At that time about the most important 
provision of the workmen’s compensation law in 
any jurisdiction seemed to be “that the injured 
worker in industry promptly receive his com- 
pensation benefits.” Medical arrangements, at 
best, were haphazard; the economics of preven- 
tion ahead of the injury, and “end results” fol- 
lowing its treatment, were sketchily-conceived 
matters of the indefinite future; the industrial 
surgeon was only “the company doctor.” 

The organizing genius of Lumbermens Mutual, 
however, had the vision of such a specialized 
treatment of those injured in industry as would 
vield surgical results and economic results as well 
as the standardized benefits. 

And so when James S. Kemper organized his 
company he wanted it to have a real medical 
department. He selected Dr. Kuhn to organize 
that medical department. Dr. Kuhn organized it, 
fathered its early growth, directed its maturer 
years along the lines of the soundest service, 
builded it a Medical Department of national scope 
and national importance. 

The 14-room “headquarters” made available by 
Dr. Kuhn for this Medical Department at 20 
North Wacker Drive, Civic Opera Building, Chi- 
cago, where seven physicians and surgeons are in 
attendance, is, in and of itself, one of the largest 
and best-equipped medical offices in the country. 

That, however, is another story. 


R. KUHN was born at Wellsville, Missouri, 

in August, 1879. From a Missouri farm, his 
family, when he was very young, moved to a 
large Kansas farm, and he grew up a farmer boy. 
He followed his preparatory school education 
with the college facilities of Baker University, at 
Baldwin, Kansas, and then went to the University 
of Illinois, College of Physicians and Surgeons, 
where he was graduated, M. D., in 1905. 

After a period of country practice at Fairbury, 
Illinois, he went to Chicago, where in February, 
1911, at 1120 West 35th street, he opened the first 
medical and surgical office in the Central Manu- 
facturing District. It was a little more than a 
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year and a half later that he became identif :q 
with Lumbermens Mutual. He was married ) 
June, 1913; has two daughters, Mrs. Kathr » 
Kuhn Kneip and June Audry Kuhn. 

During the world war he served as Capta ). 
Medical Corps, U.S.A., Surgical Group No. 
A. E. F.; is now an active member and officer 
Chicago American Legion Post, No. 216. 

He is a member of the surgical staff of Augi.s- 
tana Hospital and Columbus Hospital, in Chicas. 
He is a Fellow of the American College »5{ 
Surgeons, and of the A.M.A.; a member of the 
Illinois State and Chicago Medical Societies. 

To him, however, the most interesting of } is 
professional affiliations is the Institute of Trau- 
matic Surgery, a newer (and select) organization 
of about three dozen surgeon members; he was 
one of its founders and its first president. A mat- 
ter of note in these times is the fact that he is 
still a Republican. He is a member of Sauganash 
Golf Club in Michigan, near where he and his 
family spend much time during the summer 
months. Close to his summer place, he has a 
110-acre farm, where alfalfa, grapes and dairy 
business occupy his off moments when traumatic 
surgery has exhausted mind and body and a 
change is necessary. He is a member of the 
Masonic Order, and the Electric Club. His re- 
ligious interests are absorbed in the Sheridan 
Road M. E. Church in Chicago, where he is presi- 
dent of the Board of Trustees. 

While he was Vice-President of the Chicago 
Safety Council in 1916, Dr. Kuhn advocated a 
safety program in the Chicago public schools: 
this was later endorsed and has been in force for 
many years; the National Safety Council now 
has safety in homes and schools all over the 
United States. In 1917, he read a paper before 
the Wood-working Section of the National Safety 
Council meeting in Detroit, reporting 76 of his 
own cases, and showing an abdominal protector 
invented by himself to safeguard the wood-work- 
ing machinery operator against kick-back acci- 
dents. The states of New Jersey, Wisconsin, 
Illinois and Michigan have since endorsed or sug- 
gested the use of his kick-back protector. 

Dr. Kuhn is a big man, with strong, clear-cut 
features, blue eyes, and an appearance of some- 
what austere dignity, which, however, is prompt- 
ly belied by the charm and friendliness of his 
manner. As one who has had the experience says: 
“You are liking him before you know it.” He is 
very fond of horseback riding, and among [is 
most pleasant memories of the days when he was 
doing lots of it are many intimate hours with 
Prof. A. J. Ochsner, who was also an equestrian. 
From 1922 until the time of Prof. Ochsner’s death 
in 1925, almost any morning would find the two. 
from 5:30 to 6:30 A.M., on the bridle-paths in 
Lincoln Park. Dr. Kuhn comments that he lea!i- 
ed much about surgery from Prof. Ochsner ©" 
those early morning rides. 


~ 
‘ 


EEDLESS to say, Dr. Kuhn’s experiences ‘5 
an insurance Chief Surgeon are wide in ¢ 
tent, superlative in variety. 

It is to be regretted that, although he has w! 
ten on numerous subjects, his experiences ¢ 
only meagrely reflected in his writings. He 5 
profound, rather than prolific; but much mo © 
from his pen would be well received. Typical 
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though merely suggestive of the 


writings, 
ny things he could write about are “Com- 
sory Health Insurance” ;| “The Scope of Physi- 


Examinations”;? “Traumatic Rupture of 
racic Aorta with Review of 76 Abdominal In- 
ies’:® “Medical Economics”;* “Myositis Ossi- 
ns”:> “Redeeming the Disabled”;® “Final Dis- 
sition of Back-Injury Cases—With a Sum- 
ry of 1,000 Compensation Accidents;’* “Rup- 
-e of the Spleen with Splenectomy”;® “Protec- 
n from the Deadly Kick-Back”;® “Misinterpreted 
tays.”'” And typical of him is the style of his 
itings. It is, of course, essentially the “surgical 
le—very factual, and from a lay view, rather 
usque. He invariably shows a solid grasp of 

»is material, and goes at once to the matter in 
hand; the opening sentence of any of his articles 

vill be short but it will set up his subject and 
coneentrate his reader’s attention forthwith. An 
example is found in “Misinterpreted X-Rays,” 
which begins: “We have had an epidemic of 
odontoid fractures, several cases of which have 
cone to court.” He has in speech the fine faculty 
of saying a lot in a few words, and in writing of 
drawing a full picture with a quick succession of 
short sentences. Where he is narrating more 
than describing, he shows complete mastery of 
craphic action. Some of his pungent sentences 
are whole pictures in connotation. One, which 

e particularly like, is the following, from “The 
Scope of Physical Examinations” 

“It was another of those physical examinations 
which required time and not much money, so 
ie hurried.” 

Experiences do various things to the man who 
ndergoes them, but, in the main, either they 
bear him down or they push him up—either he 
takes what he wants out of them, or they take 
what he has out of him. The fact that Dr. Kuhn 
has taken what he wanted out of the rich and 
infinitely varied surgical experiences which have 
come his way is well established—if, by nothing 
else, by the frequency with which this biographer, 
inquiring among Dr. Kuhn’s professional col- 
leagues on one or another phase of industrial 
medicine and surgery, encounters the reply: 

“Ask Roy Kuhn. He had a case...” 

But this, by a Chicago surgeon, stands written: 

“IT have had an opportunity to observe a num- 
ber of Dr. Kuhn’s cases and I admire the fear- 
less and capable way in which he handles them.” 


JOSSIBLY the comparatively small ratio of 
the number of things he has written about to 

e number of things he could write about is ex- 
ainable by the fact that he does not aspire to be 
writer—though he might, if he chose. Neither 
Coes he yearn for executive recognition—though 
‘ec expression of real executive ability is part of 
daily routine, and the expression of sound 
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“ ad before the Section on Medicine Iflinois State Medical Society, May 
, before Chicago Medical Socicty. 

President’s Address, Chicago Society of Industrial Medicine and Surgery, 
Ne er 3. 1929. 


Read before the Annual Meeting of the American Society of Radiog- 
April 30, 1930. 
National Safety News, October, 1931. 
kead before the 20th Annual Convention of the International Associa- 
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1933. 
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executive foresight is the background of his pres- 
ent situation. 

His ambition always was, and is, to be a great 
surgeon. 

From the basis of much acquaintance with the 
professions, we cannot conceive of a higher goal. 

To whatever extent his ambition may be as yet 
unrealized, those who know him are counting on 
his going the full way. But however far he may 
go in the years ahead of him, he cannot outgrow 
(nor do we believe he would want to) the rank- 
ing which will always be his as one of the 
pioneers of industrial medicine and surgery. For, 
even though he is outside of it, and thus, in a 
manner of speaking, is in a class by himself, he 
is another of those who began when it began, 
grew up in it and with it, guided its paths and 
formulated its policies. 

He is another of those whose intelligent ap- 
plication to industrial medicine and_ surgery 
made it possible for Dr. Mock, in 1919, to call it 
“the new specialty”—whose professional integrity 
since it was called “new” have given it the estab- 
lished standing as a specialty which it has today 
—who have obtained for it from employer, em- 
ployee and society in general, complete recogni- 
tion as possessing a medical, surgical and eco- 
nomic importance which is an essential part of 
the whole structure of work. 


Pre-employment Physical Examinations 


By Leverett D. Bristot, M.D., Dr. P. H..,* 
Health Director, 
American Telephone and Telegraph Company, 
New York 


HE question may be asked, “Why consider 

the subject of pre-employment physical ex- 

aminations at a conference on safety?” The 
implication is that while early diagnosis and phy- 
sical fitness are among the chief factors in the 
control and prevention of sickness among work- 
ers in industry, they may have little bearing on 
the prevention of accidents. However, it is at 
least safe to state that the lack of proper physical 
condition of employees in industry is one of the 
leading primary causes of many cases of prolonged 
disability from accidents. Moreover, health and 
safety in industry cannot easily be divorced; 
accidental injuries often lead to ill health, and 
physical or mental ill health frequently con- 
tributes to the incidence of accidents. 





Lessons of the Depression 


URING the present economic depression, 

curiously enough, we have had about the 
best health records that we ever have had. It has 
been rather difficult to explain the association 
of unemployment with the best health conditions 
of which we know. However, these so-called best 
health conditions are more apparent than real 
when we get down below the surface. As a rule, 
most of the statistics with reference to sickness 
come from the public records of the local health 
department. The only sicknesses that get on 
to the records of the health department are a 
certain list of diseases, chiefly communicable in 
nature: measles, scarlet fever, whooping cough, 
smallpox, influenza and so forth. During these 


* Paper read at the Greater New York Safety Conference, 
March 7, 1935. 
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last few years, fortunately, we have not had any 
serious epidemic of communicable disease, con- 
sequently public records give the impression of 
excellent health. Nevertheless, some of the pri- 
vate welfare agencies which have been making 
definite studies of their clientele among the un- 
employed have found a very definite increase in 
sickness—not necessarily of the type that gets 
into the public records, but of those ill-defined 
illnesses such as digestive disturbances based on 
malnutrition. Only about 5% and not more than 
10% of sicknesses in any one community at any 
one time get on to our public records. There- 
fore, these records and even the records of deaths 
are not satisfactory guides to indicate whether or 
not there has been any relation between unem- 
ployment and sickness. When we come to make 
these further studies we find that there has been 
much more sickness among unemployed groups 
than we had realized, due to such factors as mal- 
nutrition, poor housing conditions, worry and 
lowered morale. These conditions as the years 
go on will be reflected not only among former 
unemployed adults, but may be even more evi- 
dent among the children of such families. 

These depression children, from now on as 
young adults, are going into industry. 

And for the next 15 or 20 years industrial man- 
agement must pay more rather than less atten- 
tion to this question of physical examinations if 
it is not to inherit all of the delayed and serious 
ill results of these depression years in the way of 
physical impairments and disorders, not the least 
of which may lead to an increase in tuberculosis 
and various types of industrial accidents. An- 
other reason why pre-employment physical ex- 
aminations should be stressed at this particular 
time is the fact that some examinations of re- 
employed individuals or reinstated former em- 
ployees have revealed a considerable increase in, 
and prevalence of, physical defects and serious 
impairments, some of which undoubtedly have 
been due to the physical hardships and mental 
worries during the period of unemployment. 


Scope of Pre-Employment Examinations 


HE scope or extent of pre-employment physi- 

cal examinations in any one industry must be 
based largely on the character and general con- 
ditions and needs of the industry. Some indus- 
tries, for example, have specific hazards that are 
recognized; such an industry is more justified in 
a very definite, painstaking physical examination, 
with the elimination of those that are unfit for 
that particular work, than are other industries of 
a more general nature with few if any hazards 
involved. Thus we cannot lay down any specific 
rule to apply to all industries on this question of 
the maintenance and character of pre-employ- 
ment physical examinations. 

Physical examinations may vary all the way 
from a very brief physical inspection by a lay- 
man to a detailed medical examination of 30 
minutes or more. We have to strike some mid- 
ground so far as the average industry is con- 
cerned. We certainly want to make examinations 
that will be worth something; on the other hand, 
there is a limit that may be reached as to their 
practicability from the standpoint of time and 
expense. 

In the development of plans and policies for 
pre-employment physical examinations we should 
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not continue to think too much in terms of a4 
sharp line of demarcation between what we have 
called in the past “industrial or occupationa| 
diseases” and “non-industrial diseases.” It would 
seem that more and more those interested in in- 
dustrial health must be considering all phases of 
illness and health conservation. 

There was published not long ago a particular 
case in which a man just before going off work 
at noon, put his hands to his chest, and said, “Oh. 
my heart!” and fell over in a heap with a sudden 
attack of coronary occlusion, a disease of the 
blood vessels which supply blood to the heart 
itself. The man died right there on the job. The 
significant thing in connection with this occur- 
rence was that the court held that the company 
was liable. 

When courts indicate that management is re- 
sponsible for fatal cases of heart disease, which 
we have not been considering particularly as an 
industrial disease, it is evident that we must give 
more and more consideration to all of these so- 
called non-industrial diseases; and we must know 
whether or not an employee has a bad heart. If 
he has a serious physical impairment of any kind 
there are some things he can do and others he 
cannot do. 

‘This certainly indicates a responsibility on the 
part of management not only in physical exami- 


nations for employment, but also in periodic 
check-ups. 


Purpose and Value 


HE purpose of such examinations should not 
be to keep people out of work, but rather to 
know what the actual conditions are, and to make 
certain that the employee does not take up a job 
he should not. Moreover, industry definitely 
gains something of value in carrying on the pre- 
employment physical examination; but each in- 
dustry in order to be fair to its prospective em- 
ployees must have a wise policy that does not 
involve the elimination or refusal of individuals 
except when, in extreme cases of physical or 
mental disability, it would be dangerous to them- 
selves or to others to employ them or to keep 
them. There is definite value in the physical 
examination to management in helping it to in- 
crease its manufacturing or operating efficiency, 
to build its program of what the employee needs 
and can handle in the way of a job, and to 
determine what sort of follow-up he should have 
in the way of possible health education or medi- 
cal advice. In addition to this positive, construc- 
tive value to management, the pre-employment 
physical examination of working forces actually 
may protect management against such things as 
abnormal costs due to absenteeism, and unjust 
claims for injuries and occupational diseases. 
The physical examination in industry has been 
of rather doubtful value from the standpoint 0! 
the worker. He has felt in the past that such «n 
examination is just one way either to keep him 
out of a job or to get him out of a job. The on'y 
answer to such a feeling is that it all depends 0" 
the sanity of management and on the desire »! 
management to do the right thing, which in t'© 
vast majority of cases may be relied upon. Ju't 
as the pre-employment medical examination m:\ 
be of constructive as well as protective value ‘9 
management, so also it has these values for t' © 
individual employee. It not only helps to deté 
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-+-mediable defects and impairments and tends 
| prevent disease in general among individuals 
‘} rough an expert examination without financial 
cost to the person, but it also serves to protect 
individual in those occasional instances where 
incorrect or unwarranted attitude of manage- 
ment may be involved. 

Time will not permit of a detailed account of 

various types of physical examination forms 
and procedures; examination classifications; or_of 
acceptance and placement standards and causes 

r rejection. 

These subjects have been extensively covered 
‘rom time to time in pamphlets and bulletins of 
the National Safety Council and other organiza- 
‘ions, which are available to those interested in the 
subject of physical examinations in industry. 
Rather than dwell upon well-known details of 
pre-employment examinations which have been 
repeatedly covered by various authorities, or take 
the time to describe any one method of company 
procedure, which may be adapted only to the 
needs of that particular company, may I point 
out some of the possible future problems or de- 
velopments in the examination of individuals for 
employment. 


+ 
‘ 


Possible Future Developments 


OUTINE X-Ray EXAMINATIONS OF THE CHEST. 
In the ordinary routine physical examina- 

tion for employment, there is no part of the body 
that can less afford to be slighted than the chest 
and its important vital organs—the heart and 
lungs. In addition to the customary medical tests 
it may be desirable in the future to give careful 
consideration to the feasibility of routine x-raying 
of the chests of prospective or accepted em- 
plovees, particularly in those industries involving 
hazardous occupations. Within the last two or 
three years there has been developed a new paper 
film, made of paper coated on one side with a 
photo-sensitive emulsion, which may be used in 
place of the celluloid film in taking x-ray pictures. 
Already these paper films are being used in some 
communities in connection with their school 
health work for the wholesale x-raying of chests 
of school children; and there is no reason, if 
current experiments with their use are proved 
satisfactory, why they should not be adaptable 
also to industrial examinations. The x-ray has 
not been used in such examinations in the past 
largely because of the time and expense involved. 
Apparently those who have been experimenting 
with the new paper films find the expense very 
much less, and the possibility of examining large 
groups in a comparatively short time very much 
greater. 

These new paper films do not produce chest 
pictures of quite the same clearness as do cellu- 
id films, but the difference is not sufficiently 
‘eat to impair the value of the paper film for 
practical diagnostic purposes, provided the few 

ubtful cases are again x-rayed with a celluloid 
m. 

The x-ray film not only often makes possible 
“ce diagnosis of beginning troubles in the chest 
‘en before the usual physical signs are evident, 

‘tit also may serve as a permanent and com- 
~ tative record of value both to the employer 

d the employee. 

by itself the x-ray picture may be of little 

‘ue, and in no instance should it be considered 
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as a substitute for a complete physical examina- 
tion; rather, it should be looked upon as a sup- 
plement and additional check. Organic heart 
disease, particularly those cases associated with 
enlargement, displacement, or change in the out- 
line and contour of the heart and its associated 
large blood vessels; tuberculosis, pneumonokon- 
iosis; silicosis and other industrial dust lesions 
may be some of the important conditions brought 
to light through the use of the x-ray. 

Bringing such conditions to light is the first and 
most important step in bringing them under con- 
trol. 

MENTAL AND NERvoUS SYSTEM EXAMINATIONS: 
So long as industry is more or less under pri- 
vate auspices and control, each company  na- 
turally must be the judge as to the inaugura- 
tion and extent of fundamental pre-employment 
physical examinations based upon its own con- 
ditions and needs. So also, each industrial or- 
ganization must largely decide for itself as to 
the development of new phases of pre-employ- 
ment physical examinations including not only 
x-raying, but, likewise, such additional tests as 
pertain to the nervous and mental qualities of 
the prospective employee. Mental hygiene in 
industry is only on the threshold of development. 
As interest grows in this important subject, which 
underlies the whole realm of physical health and 
safety, more and more industries will be thinking 
in terms of mental and nervous system examina- 
tions in connection with their routine physical 
appraisals. Bad mental hygiene to a large de- 
gree is responsible for much of the present in- 
dustrial unrest; it must be controlled by good 
mental hygiene; and this, in turn, can only be 
built upon complete knowledge obtained through 
satisfactory mental inventories of employee 
groups. 

TESTS FOR VENEREAL DISEASES: Although the 
majority of industry, for reasons, do not in- 
clude blood and other tests for venereal diseases 
in their routine pre-employment physical exami- 
nations, more and more companies are beginning 
to recognize the hidden costs in money and dis- 
ability from sickness and accidents to which these 
It certainly is none too early 
to give careful consideration to the prevention 
and control of syphilis and gonorrhea as a health 
and safety problem which concerns the whole 
community. Whether the solution of the problem 
is to come from the more active cooperation of 
industrial organizations as a whole in the pro- 
grams of public authorities and associations, or 
from the special efforts of separate industries in 
the development of their own examination and 
control activities, remains to be seen. In this 
connection, the American Social Hygiene Associa- 
tion, the leading authority in this field, advocates 
medical and health examinations including ade- 
quate search for syphilis and gonorrhea both at 
the time of entering employment and periodically 
thereafter. 

Finally it may be stated that it would seem un- 
wise to regiment industries into fixed and all- 
inclusive policies and practices with regard to 
pre-employment physical examinations. Each 
company has its own organization, operation and 
employment problems, in the solution of which it 
must be allowed more or less freedom to develop 
progressive measures for the health conservation 
and safety of its working forces. 
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63% of $5 


HE COST of medical treatment and diag- 
nosis, as well as other medical expenditures, 
has been a well-known problem affecting 
insurance carriers and physicians for many years. 
As a report prepared by the Bureau of Medical 
Economics of the A.M.A.* well states: “There has 
always been much sharp and continuous con- 
troversy between’ physicians and _ insurance 
carriers over the proper payment for services. 
This arises out of the fact that such payments 
form by far the largest collectible expenditures in 
the system. Cash compensation is usually fixed 
by schedules written into the law and offers little 
opportunity for bargaining. The direct commis- 
sions which may be collected for insurance are 
also fixed at a point that is supposed to cover only 
the expense of securing and conducting the busi- 
ness. Any surplus obtained by the carrier must 
come largely from ability to keep the expense of 
medical care below the level at which it was esti- 
mated for the purpose of fixing rates and through 
the selection of risks, accident prevention, and 
adjustment of schedule and experience varia- 
tion. . . . The insurance carriers are demanding 
all this increased care, but they are using all the 
tremendous political and financial power that 
they possess to pass these additional costs on to 
physicians and hospitals. They do not even sug- 
gest that the amount of medical care should be 
reduced by law. They are well aware of the 
popular uprising that would greet any such 
proposal. A vast mass of evidence exists, some 
of which has been cited, to show that the carriers 
often lower the quality of the care below the 
legal limits by indirect methods, such as con- 
tracting with unscrupulous or economically hard 
pressed physicians to give an impossible amount 


* “Medical Relations under Workmen's Compensation.’” American Medi- 
cal Association, Bureau of Medical Economies, 1933. 
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of medical care for insufficient pay, by establi 
ing clinics and hospitals understaffed with 
competent employees, and by seeking continuo 
ly to exploit the public and other charity.” 

A different angle of this subject has more late|y 
been presented in a letter written by Dr. Rams,y 
Spillman, of New York, and printed in J.A.M 4 
for September 29, 1934. Dr. Spillman said, jy 
part: “The casualty insurance companies operit- 
ing in New York City are not noted for their 
benevolence toward the medical profession, but 
they always pay $5 for a roentgen examination 
of a finger, even when it is only the little finger. 
I was once favored with the x-ray work of the 
New York Edison Company until an advertising 
commercial laboratory took it over, and it never 
paid less than $5 for a rcentgen examination of 
any part of the body. For the U. S. government 
(in this instance the CWA) to imply that $3.15 
is as much as I ought to expect to get for roent- 
genographing a finger impresses me, therefore. 
as nothing but the vaporings of some bureauratic 
mind. I have accepted the $3.15 on account and 
endorsed the check to that effect, although I do 
not expect to live long enough to get the other 
$1.85. (There are seven other cases yet to be 
heard from.) $3.15 is 63% of $5. When the 
next income tax payment is due, I intend to 
submit 63% of the amount assessed by the gov- 
ernment and tell them that as they have reduced 
my claim in this proportion, it is surely only fair 
play for me to reduce their claim in the same 
degree. I shall report later on how I make out 
on the test case.” 

From the foregoing it can be seen that in- 
surance companies and several other agencies are 
in the process of doing everything possible to get 
medical service at the lowest possible figure. 

As deplorable as this may be, there now seems 
to be good evidence that this same principle is 
being applied to medical service and advice ren- 
dered in connection with the problems of occupa- 
tional diseases. 

It is realized of course that insurance carriers 
must be able to make a fair and reasonable profit. 
in order to continue in business. The argument 
which is usually advanced for the lowering of 
fees is that it is absolutely necessary that such 
reductions be made, when the work is tendered 
on a so-called “volume” basis. As applicable as 
this may be to merchandising, where apparently 
it is a common rule, the same principle cannot be 
applied to the giving of medical advice and 
counsel without doing obvious injury to the quall- 
ty of service rendered—in other words, we cal- 
not overlook the old trade axiom “You get just 
what you pay for,” which applies more forcibly 
in medical relationships than where legitimate 
bargains may be obtained in the marts of trace. 

As a result of these experiences, certain ve'y 
definite action has been taken by physicians 
groups and societies, based upon the excellent ai- 
vice given in the report of the American Medic: 
Association (quoted above) as follows: “It 's 
important that in every state medical socie v 
there should be an active committee devoted ‘° 
the study of the problems of industrial medici!: 
Wherever compensation laws exist, this col - 
mittee should be in close and continuous conta! 
with the administrators of compensation, to t! 
end that medical subjects be presented from t! © 
scientific professional standpoint and that 
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sicians may be kept fully informed of any 
stions at issue.” 
nteresting in this particular is the decision 
. sich has been reached by the St. Louis Medical 
Sc ciety* as a result of which an agreement be- 
en the life insurance carriers and this Medical 
ciety was published. In this agreement, the 
Society expressed itself as being desirous of pro- 
.ding assistance to duly organized and ethical 
« mpanies, and endorsed the general principles 
insurance coverage by substantial and ethical 
uups—a schedule of minimum fees covering 
rious types of medical practice was included 
.) this report and when any insurance group 
.oned this agreement, the society placed the 
company on an approved list to be periodically 
nublished in its official medium. The society 
further provided for calling attention to unethical 
or undesirable practices by various companies, 
and, as additional evidence of cooperation, the 
insurance companies were to furnish lists of 
examiners at the request of the society. 

The solution of this problem is, therefore, not 
so involved as it might appear; it seems highly de- 
sirable that, in industrially developed areas, a 
similar plan should be put into effect—the results 
should be mutually beneficial to insurance carriers 
and physicians. 


~~~ 
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Suggestion for Reading Up On Silicosis 


R. DANIEL N. BARBER’S conclusion, from 
1) a study of the literature on silicosis, that 

“we will better understand the new, if 
we are more familiar with the old,’ was given 
special mention in these columns.** 

Now comes “U.S. Bureau of Mines Information 
Circular 6835” with a review of the literature “on 
the effects of breathing dusts.” (See p. 210.) 

The principal authors whose works are men- 
tioned in this review are: Collis, Gardner, Kettle, 
Mavrogordato, McNally, Pancoast and Pender- 
grass, Sayers, and Simson. 

These men have written extensively on these 
subjects. Dr. Geo. G. Davis’ “The Pneumono- 
konioses (Silicosis) — Bibliography and Laws” 
(complete to December 31, 1933) lists 30 refer- 
erences for Collis; 22 for Gardner; 11 for Kettle; 
13 for Mavrogordato; one for McNally; 13 for 
Pancoast; nine for Pendergrass; 22 for Sayers 
and nine for Simson—all prior to 1934. 

Among the 1934 writers whose articles are in- 
cluded in the review are Gardner, Kettle, Sayers, 
Tillson, Riddell, Levey, Adelaide Ross Smith, and 
‘ialdane (see Bibliography on p. 221.) 

This “Information Circular” offers a good gen- 
‘ral beginning for a study of the literature. With 
Or. Davis’ bibliography, Mr. Harrington’s review 

it appears herein, and Dr. Sappington’s 
interpretive Review of Accumulated Experi- 

nce” in silicosis, also in this issue (pp. 173-177) 

ny physician can bring his knowledge of the 

neumoconioses, and particularly silicosis, up to 
ite, and be ready for the new developments as 
ey come. Through these he can get a pretty 
od grasp of the subjects as in the past they 
ve been written about. And, as Dr. Barber 
egests, he will thus be better prepared for the 
pected new developments of these subjects as 
ey will in future be written about. 

Weekly Bulletin of St. Louis Medical Society, May 18, 1934. 


’ Daniel N. Barber, M.D.: Silicosis, Industrial Medicine, February, 1935, 
Editorial! Comment, p. 79. 
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Letters to the Editors: 





“Experience Teaches Today—What Yesterday 


Should Have Known.” 


OU seem to be quite open-minded on most 
) matters; possibly you will be liberal enough 
to let me express certain feelings of my 
own, in your columns, in rhyme—with, of course, 
the appropriate apologies to Mr. Kipling. I am 
not an M.D., nor a lawyer, nor a poet; only an em- 
ployer—and a little one at that. But I have had 
my lesson as to pre-employment physical exami- 
nations. My name, however, must remain un- 
known; if I were a lawyer, for example, I might 
get away with the poetry—Donald Richberg does. 
But I shall sign myself merely —EMPLOYER. 


AGES for the worker, salary for the chief, 

Dole to tide the unemployed, on alphabet relief.” 
“But,” said the Unfit, “I’ll stub my toe and fall, 
And damages for hernia shall pay me more than all.” 


SO he made a lawsuit, deftly phrased in tort, 

Laid it ’gainst the company, summoned it to court. 
“Verdict,” said the jury, “at the plaintiff’s call— 
Hernia from injury—proof enough for all.” 


WOE for the Unfit, and his big award— 

One third to his lawyer, two for bed and board. 
He returned to see his chief, scaled the outer wall, 
Asked for any kind of work, any kind at all. 


YET his chief spake kindly (ah, how fair a boss!) 
“What if I rehire thee, who shall pay my loss?” 
“Aye,” said the Unfit, “I cannot wield thy maul, 
But sit me by thy workbench and let me ply thy awl.” 


“WIELDING’S for the mighty, plying’s for the weak— 

And they are fit for either, whoso their fitness seek.” 

“As thy loss is grievous, so my hope is small, 

But I have learned that work for pay must be the rule 
of all.” 


AGAIN his chief made answer (many such there be), 

“Here the bench and there the awl. Sit and work with 
me. 

Sit and work, and praise thy Fate, the while I do recall 

What proves me dumb enough to share, with the ass, his 
stall. 


WAGES for the worker! An I thought he’d show 

Some fair sense of this for that. But, ah, I didn’t know 

The many ills he’d bring to work, for me to buy them 
all— 

And aye his lawyer’s ailments, too: cloven hoofs and gall. 


YESTERDAY I hired him, good man of his kind: 

Today he has the symptoms of the lame, the halt, the 
blind; 

Tomorrow they will measure him, 
and pall— 

The fact that he has worked for me, reason for it all! 


*gainst his shroud, 


WORK, thou Unfit, quickly! Work and thank thy stars 

That thou art past thy monument, the new employment 
bars— 

For thee and thine, who dug for me the deadly pit and 
fall, 

Would find a learned doctor in the hiring hall: 


AND he, to thee, Unfit One, would do as he shall do 

To him who will succeed thee—search thee through 
and through, 

Read thee clean, as if thy hide were stretched upon the 
wall— 

He wouldn’t know but half of thee! 
thee all! 





He would know 


AGES for the weil man, salary for the fit— 

Whoso would make me liable must qualify for it: 
Who would wear my accolade, to hear my payroll call, 
Must make the rule of fitness his chiefest rule of all.” 
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Value of Physical Examination* 


FEW years ago we employed a 
helper on a truck for one day. 
He was not examined. He sustained 
a bruise over his right eye and subse- 
quently claimed that the _ injury 
caused loss of vision in that eye. We 
felt fairly certain that the loss of 
vision was of old standing but had 
no records to prove it. In the ab- 
sence of this proof he was awarded 
$4,000 for the loss of his eye. This il- 
lustrates the first object of physical 
examination at the time of employ- 
ment; that is, to protect the employer 
from the payment of compensation 
for conditions which are already pres- 
ent at the time of employment. 

In the past nine years we have re- 
jected 386 applicants for employment 
because of a hernia, and 361 because 
of marked disability of various joints. 
I have no doubt that if these people 
had not been examined, many of them 
would be receiving compensation to- 
day for these conditions. The present 
tendency is to widen the scope of the 
workmen's compensation law by in- 
cluding all occupational diseases. 
Since this is an elastic term which 
can be made to include almost any 
chronic disease, employers who do 
not keep careful records will find 
their compensation costs rising very 
rapidly in the next few years. 

Another and perhaps more impor- 
tant purpose is to protect others from 
exposure to infectious diseases and 
injury. Of every thousand men ex- 
amined in 1917 for the draft, 22 were 
found to have tuberculosis and 57 had 
some venereal disease. The _ inci- 
dence of tuberculosis has since de- 
creased so that at the present time 
we would find approximately 12 out 
of every thousand to have the disease. 
We know that tuberculosis is trans- 
mitted by repeated and usually pro- 
longed contact with the disease. In 
other words, when a person contracts 
tuberculosis, a careful investigation 
will frequently show that it is pres- 
ent in another member of the family 
or a fellow-employee. 

In a recent survey of food handlers 
in Harlem, 10% of them were found 
to have syphilis. In New York City 
about 1,000 new cases are reported by 
physicians each week to the Board of 
Health, and there are many unreport- 
ed cases. It may be transmitted by 
eating utensils, and the germ has 
been recovered from a moist towel 
after eleven and a half hours. In its 
early stages it is quite infectious. 

There are various infectious skin 
diseases, such as scabies and ring- 
worm, which are not at all rare and 
may be readily transmitted to others. 
Employees as well as patrons should 
be protected from contact with these 
diseases. 

Precautions with Food Handlers. 
Among food handlers it is particularly 
important to detect typhoid carriers. 
These are people who have recovered 
from the disease but still carry the 
germs in their body and are capable of 
infecting others. One well Known 

* Dr. Micearer Take, Medical Director, R. H. 


Macv & Co... New York Citv, in Natrona! Safety 
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carrier in New York City was respon- 
sible for several hundred cases and 
many deaths. Although they cannot 
be detected by a routine physical ex- 
amination, food handlers who have 
had typhoid fever should be referred 
to the Board of Health for a special 
study before they are employed. I 
would consider it advisable in dealing 
with food handlers to insist on a re- 
cent typhoid vaccination. Amebic 
dysentry can also be transmitted by 
carriers and calls for special investi- 
gation. 

For many years we have refused to 
employ people who have not been 
vaccinated against smallpox. In com- 
munities which are lax in enforcing 
vaccinations in the schools, we still 
occasionally have epidemics. 

There are various physical defects 
which make people prone to acci- 
dents. People with poor vision are 
not only apt to be injured themselves 
but cause injury to others. The draft 
figures show defective vision in 40 
men out of every thousand. Many of 
these can be corrected to a satisfac- 
tory degree with proper glasses. Poor 
vision leads to many falls and col- 
lisions with objects. Color blindness, 
partial or complete, is said to be pres- 
ent in about 8% of men and 1% of 
women. The most common defect is 
the inability to distinguish red from 
green. This is particularly important 
among drivers of automobiles. Color 
blind people may easily overlook for- 
eign bodies in food. 

Epilepsy is present in about five 
men per thousand. It may be possi- 
ble to discover it in the absence of a 
truthful history, by finding scars on 
the tongue—they usually bite the 
tongue during the attacks. These peo- 
ple are obviously subject to serious 
injury. Immediately after the at- 
tack they are usually confused and 
are apt to become violent and injure 
others. They should be rejected. 

There is another group of defects 
which tend to disable people for long 
periods of time as the result of an 
otherwise trivial injury. 

Varicose Veins, if well developed, 
we consider a cause for rejection, be- 
cause any slight bruise, such as would 
be sustained by bumping into the cor- 
ner of a desk or filing cabinet, is very 
apt to rupture a vein and cause an 
ulcer to form which it is difficult or 
impossible to heal. This results in a 
long period of disability and becomes 
very expensive to the employer. We 
find it in about 2.2 per thousand. 

Hernia. In 1933 in New York State 
there were 4,100 compensable hernias, 
with 17 deaths and one permanent 
disability. The average cost per case 
was $339. Approximately 40 men 
per thousand at the time of the draft 
were found to have either a well 
marked hernia or a weakness of the 
abdominal wall which made them 
prone to develop a hernia. This is a 
condition which may be readily de- 
tected at the time of employment. 
These men should not be required to 
do heavy physical work. 

Extensive diseases of the joints such 
as chronic arthritis, may be aggra- 
vated by slight injuries and cause 
prolonged or permanent disability. 


Most of the “back strains” are due 
this. The same is true of people with 
old extensive injuries of the bone. 
joints and muscles, with partial |os 
of function, also, following an 
volvement of the nerves such as oer 
curs after infantile paralysis. We 
reject about seven men per thousand 
for this cause. 

What Examinations Revealed. A))- 
other reason for examining appli- 
cants for employment is to avoid hir- 
ing people who will become unsatis- 
factory due to poor attendance. Ap- 
proximately 40% of disability, for 
example, is due to sore throats, colds 
and grippes, and individuals with 
some local disease of the nose and 
throat such as infected tonsils or a 
chronic sinus condition, are particu- 
larly subject to these diseases. They 
are often correctible and should be 
corrected before employment. People 
who are markedly underweight or 
anemic will not do well in any job 
which requires much energy. We find 
among our applicants that about 10 
out of every thousand have either 
high blood pressure or some heart 
condition, which calls for either re- 
jection or very careful placement. 

Out of 1,000 unselected applicants 
for employment, 16 would be gener- 
ally below par to an extent which 
would make them unsatisfactory; two 
will have some extensive skin dis- 
ease, one of which will be infectious: 
two or three, a chronic ear disease 
with marked loss of hearing in one; 
14 will have poor vision which can- 
not be corrected: 23 will have badly 
infected tonsils or sinuses; six very 
bad teeth: seven (if they are men) a 
well developed hernia; six, some dis- 
ability of the joints; six, high blood 
pressure; four, fairly advanced heart 
disease; about 12, if carefully exam- 
ined, will be found tuberculous; be- 
tween 20 and 100 will have syphilis: 
six, some general disease, including 
epilepsy, cancer, anemia and diabetes, 
and three will have well developed 
varicose veins. Several of these con- 
ditions may be found in the same 
individual. 

In all there would be about 70 men 
whom we would reject for employ- 
ment. If they were hired, a large 
proportion would eventually be re- 
placed, either for poor attendance or 
unsatisfactory work, and_ others 
would end up in a tuberculosis sani- 
tarium. Some accidents directly due 
to these conditions would result. The 
hernias will have to be repaired 
eventually, and some will collect 
compensation. Some of the people 
with heart trouble and tuberculosis 
will continue to work until they die 
prematurely. 

Some of the healthy workers wi!! 
contract tuberculosis and_ syphilis 
from their fellow workers. The ep!- 
leptics will be discharged when the 
trouble is discovered, but may do con- 
siderable damage during their first @'- 
tack. At an estimated cost of $1! 
each, it will eventually cost at lea*' 
$7,000 to replace the 70 unsatisfacto! 
people. 

Unfortunately, of the applican’- 
hired, very few will be in such perfe«' 
mental or physical condition that th: 
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be efficient in any type of work. 
ove, the mental and emotional 
-e-up are just as important as the 
sical make-up. Some people are 

- oversensitive and easily upset. 

y like to keep to themselves, are 
conscientious and accurate and 

ke very satisfactory clerical work- 
but do not do well in a job which 
-equires constant contact with others. 
opposite type enjoy being with 
ple, are interested in the problems 
‘thers and do well in any occupa- 

» where they are in contact with 
general public. They make good 

es clerks, hostesses and waitresses. 

Rating Intelligence. The _ intelli- 
sence of a prospective employee 
-ould have some relation to his job. 
It is unwise to hire an exceptionally 
intelligent person for a static, monot- 
onous job as he soon becomes dissat- 
isfied and unhappy. There are fairly 
simple rapid tests for intelligence 
which may be given to applicants for 
employment. 

Individuals with over-active thy- 
roid glands are nervous and irritable 
and cannot give saitsfactory service 
in a job which requires tact. We must 
not expect people to do work which 
they are physically incapable of do- 
ing. A person with weak, painful 
feet may make an excellent clerical 
worker but a very poor sales clerk. A 
far-sighted person will either make 
many clerical errors or become very 
nervous as the result of constant eye 
strain. To expect an individual with 
a weak heart to do heavy lifting, is 
to court his early death. 

Deafness is a common cause for 
unsatisfactory work and at times may 
be corrected by a mechanical device 
or by teaching them lip-reading. Peo- 
ple with chronic arthritis or who 
have poor muscular development, are 
not suited to heavy physical work. 
Elderly people with hardening of the 
arteries or high blood pressure are 
subject to dizzy spells and should not 
be permitted to climb ladders or scaf- 
folds, where a fall would be danger- 
ous. 

Re-examination Necessary. Un- 
fortunately, merely choosing our em- 
ployees intelligently does not solve 
our problem. The physical condition 
of people changes and the require- 
ments of the job may change. All of 
the defects and diseases which I have 
mentioned may develop after employ- 
ment so that after one or two years, 
and certainly after five or 10 years, 
they may require a change of occupa- 
ion or conditions may develop which 
require treatment. People develop 
Nernias and varicose veins, heart 
trouble and high blood pressure; their 
Nearing and vision may become im- 
paired; they may acquire tuberculosis 
or syphilis. As they grow older they 
‘tay no longer be capable of heavy 

ysical work. The original physical 
‘xamination alone, therefore, is not 
“nough. There must be a periodic 

View. New defects must be cor- 
“cted; chronic diseases treated before 

cy become disabling, and the work 

ist be re-adjusted when necessary 
the present capacity of the in- 
idual. 

‘ere our attitude must be different 

m that at the time of hiring. We 
© no responsibility to the individ- 
applying for a job and may refuse 
employ anyone not meeting our 
sical standards, but in dealing 
1 an old employee, we have a very 
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definite obligation to prevent the loss 
of a job for physical reasons. Here, 
every attempt must be made to help 
him correct any condition which may 
become disabling, or, if this is not pos- 
sible, to transfer him to work which 
he is able to do without harm to him- 
self or to others. If we adopt a hard- 
boiled attitude here, and discharge 
people who are no longer up to phy- 
sical standards, it will arouse. great 
resentment; the medical department 
will soon lose-~the confidence of em- 
ployees, and without their coopera- 
tion, its value is largely destroyed. 

An annual physical examination in- 
telligently performed with a coopera- 
tive attitude on the part of the man- 
agement, offers enormous possibilities 
in preventing future disability and 
postponing death. However, it does 
not solve the problem of acute condi- 
tions which arise every day of the 
week. Approximately 3% of the 
population are sick at any one time, 
and approximately 2% are ill enough 
to be disabled. 

A medical department can do much 
to prevent serious conditions from de- 
veloping by: 

1. Promptly sending people home 
at the onset of the illness. In this 
way complications may be prevented, 
such as pneumonia following a cold. 
Having visiting nurses call on sick 
people at their homes to see that they 
are under proper care and remove 
them to a hospital, if necessary, is a 
very valuable measure. 

2. Referring them for proper sur- 
gical care when necessary, as at the 
beginning of an appendicitis. 

3. Assisting the family physician in 
arriving at an accurate diagnosis in 
obscure conditions which require 
x-ray or laboratory examinations 
which the employee may not be able 
to afford. 

4. Treating promptly injuries oc- 
curring at work. Our own experience 
is interesting. In 1930 we had many 
first aid kits throughout the store 
which were used by employees for 
minor injuries. We removed these 
and insisted that all injuries, no mat- 


.ter how trivial, be reported to the 


medical department. The number of 
reported injuries in 1934 increased by 
43%, but the number of cases losing 
time decreased by 25%, and the days 
of disability decreased by 35%. 

5. Examining people after ill- 
ness to determine their fitness to re- 
sume work. We find that about 9% 
of those who want to resume work are 
not yet ready and must be sent home 
again. 

It does no good to advise a person 
to remain at home or to undergo hos- 
pital treatment unless it is made fi- 
nancially possible for him to do so. 
Some health insurance plan, prefer- 
ably supported by both the employee 
and the employer, is very desirable. 
The sick benefits should be liberal 
enough to support the ill person. Pro- 
vision should be made for additional 


benefits in case hospitalization is 
necessary. With old employees who 


are no longer able to work, some re- 
tirement plan is highly desirable. 
The medical department may also 
prevent disability by seeing that sat- 
isfactory working conditions are 
maintained. This will include proper 
ventilation, satisfactory lighting, gen- 
eral cleanliness, dust prevention, and 
at intervals an examination of the 
water supply. Where toxic substances 
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are handled, such as lead by painters, 
and carbon-tetrachloride by dry 
cleaners, special precautions must be 
taken. 

A satisfactory medical program is 
not only gratifying to both the em- 
ployer and the employee but it actu- 
ally saves in money many times its 
cost. 

1. It tends to lower labor turnover. 
Over a period of eight years the cost 
of medical care per employee in- 
creased from $4.85 to $8.20. The num- 
ber of poor health resignations drop- 
ped from over 8% to less than 2%. If 
the rate had remained the same, about 
3,000 additional persons would have 
resigned because of poor health. 

2. It decreases the death rate. In 
this same period, the death -rate 
dropped from approximately 35 per 
10,000 to about 20 per 10,000. In the 
past seven years, 60 additional people 
would have died if the death rate had 
remained the same. 

3. It decreases absences. Our ab- 
sence rate in the year 1928 was 4.6% 
and in 1933, was 2.3%. If the rate 
had remained the same since 1928, 
325,000 additional days would have 
been lost. 

4. It lowers the incidence and se- 
verity of all types of disability, both 
due to illness and to accidents. In 
1925, our Mutual Benefit Association 
paid out $1.26 in cash benefits for 
every $1.00 dues collected. This grad- 
ually dropped so that in 1933, it paid 
out only $.72 for every $1.00 dues 
collected, a decrease of 43%. 


Medical Departments* 


OMPARATIVELY few people — 

in fact, few doctors outside of 
those in some way connected with in- 
dustrial medicine—have any idea of 
the actual activities of these medical 
departments of industry. Many mil- 
lions of dollars are spent by industry 
every year in supplying medical pro- 
tection to employees, and in many in- 
stances a part of the service is offered 
to the families of employees. This 
service has offered the only chance 
for diagnostic aid to hundreds of 
thousands of people in this country. 
The compensation laws have not 
worked out to the benefit of indus- 
try, and have forced industry to take 
a position in medicine in self-protec- 
tion. By the same token, under these 
laws the private doctor is forced to 
fight for his rights. 

“It is an ill wind that blows no 
good,” and, while forced primarily to 
enter the medical field by these laws, 
industry has found that supervision 
of the health of the working man 
pays; and the experience of industry 
in this regard has been a very defi- 
nite factor in bringing about the gen- 
eral recognition of the importance 
and the economic value of periodic 
health examinations. Millions of dol- 
lars are being paid annually to doc- 
tors and nurses and for equipment 
by our great manufacturing plants. 
Railroads, insurance companies, 
banks, business organizations, large 
retail stores, etc., etc., are supplying 
a considerable amount of medical 
aid to large groups of laboring people 
who could not possibly obtain it 
otherwise, in my opinion. This con- 
tribution to medical care has helped 





* From an article by Francis H. Glazebrook, 


M.D., F.A.C.S., Medical Director, New York 
Stock Exchange, in Journal of the Medical So- 
ciety of New Jersey. 
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Tentative Program 


9:30 A.M. to 12:00 M. 
Fracture Symposium: 

Fractures of the Femur (with motion 
pictures), Dr. R. M. Carter, Green 
Bay, Wis. 

Miscellaneous Fractures, Dr. W. R. 
Cubbins and Dr. J. A. Callahan, Chi- 
cago. 

Fractures of the Spine, Dr. C. Scuderi, 
Chicago. 

Fractures of the Hip, Dr. George L. 
Apfelbach, Chicago. 


to hold off the very crisis which is 
facing the profession today. Further- 
more, it may be a factor in the final 
solution of the problem. 

The industrial physician is particu- 
larly interested in what has _ been 
termed “recessive sickness” or dete- 
rioration diseases. The great mass of 
people have little chance to obtain 
the necessary procedure to deal with 
this class of health problem. This is 
an important factor in the present 
problem of the cost of medical care. 
In this particular, at least, industry 
has filled the breach by providing the 
necessary equipment and the techni- 
cal experts to render this service to 
large numbers of people. Through 
periodic health examinations, result- 
ing in early diagnosis and proper at- 
tention to chronic defects or impair- 
ments, the study of occupational dis- 
ease, and the recognition of insidious 
illness, a service is rendered which 
the personal physicians of these peo- 
ple could not do, for few have the 
facilities at hand for such work. 

All of this has been of untold bene- 
fit to the worker, to his personal phy- 
sician, who is advised and given the 
complete data, and to the employer, 
who benefits by the reduced loss of 
time through illness and increased 
efficiency and capacity of the indi- 


1:30 P.M. 

Injuries of the Brain and Spinal Cord, Dr. 
Adrien Verbrugghen, Chicago. 
—Discussion: Dr. C. W. Hopkins. 

2:30 P.M. 

Occupational Disease Hazards, Dr. C. O. 
Sappington, Chicago. 

3:15 P.M. 


The Injection Treatment of Hernia, Dr. 
F. W. Slobe, Chicago. 








vidual, as well as prolongation of the 
working life of trained workers. 
When we consider that industrial ac- 
cidents are responsible for only 10% 
of the lost time from work, while 
sickness is responsible for 90%, we 
can comprehend the great economic 
importance of this service to the em- 
ployee and the employer. 

Industrial medicine has shown that 
groups of people can be given ade- 
quate medical supervision, diagnostic 
facilities, and ambulatory treatment 
at comparatively low cost. The larger 
the group, the smaller the per capita 
cost. A recent survey of industrial 
medical departments made by the 
American College of Surgeons re- 
sulted in the standardization of these 
departments. This survey included 
the activities of these departments as 
well as their equipment. A minimum 
standard was established, and a list 
of some 400 organizations was pub- 
lished as having complied with this 
standard. 

Feeling that it would be of some 
interest to ascertain to what extent 
these organizations were contribut- 
ing to the cost of medical care, I sent 
a questionnaire to this group. One 
hundred and sixty-nine organizations 
replied to this questionnaire. These 
figures represent all types of indus- 
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trial business, organizations wh °} 
number 40,000 employees to orga 
zations of only a few hundred. 17 i 
table (p. 208) tells the story: 

The United States Bureau of |] 
bor Statistics in 1931 estimated t! a; 
$72,000,000 were expended annua \y 
for medical and hospital services ip 
this connection. The A.M.A. placed 
the figure at $77,000,000. Persona)\y. 
I feel, with Dr. Franklin M. Martin. 
(at the time of his death in 1934) 
Director General of the American 
College of Surgeons, that industry 
spends much more than this annusa}- 
ly. I would place the figure at $100.- 
000,000 minimum, for, as Dr. Martin 
says, many banks, department stores. 
business organizations, insurancecom- 
panies, etc., have very few compens- 
able injuries and spend considerable 
amounts of money for preventive 
health measures, emergency clinics. 
endowed hospital beds, sanitoria ar- 
rangements, etc. Also, many private 
practitioners are used by such organ- 
izations on call and on a consulting 
basis. Then, too, the families of the 
workers, in many instances, are as- 
sisted in medical problems through 
visiting and welfare nurses and clin- 
ics as well as hospitalization, through 
funds for such purposes. The em- 
ployees subscribe to such funds, as 
a rule, but in many organizations the 
employees pay absolutely nothing. 

In my experience, there is no at- 
tempt on the part of industry to pa- 
ternalize her people. To the con- 
trary, every effort is made to avoid 
this. The worker is made to feel 
that the Medical Department is at 
his disposal in cooperation with his 
personal physician and with due re- 
gard to his personal rights. It is very 
definitely so, as far as I am able to 
ascertain, that none of the demand 
for socialization of medicine comes 
from the laboring and clerical work- 
ers at large. Every individual that 
I come in contact with, in the fina! 
analysis depends on the judgment of 
his personal physician, who, in many 
cases, is his friend and his last court 
of appeal. True, they often ask for 
assistance, but such assistance as is 
consistent with their rights and with 
the approval of their personal phy- 
sician. 

It is said by some that industry is 
taking practice from the private doc- 
tor, but when we consider the num- 
ber of doctors who are paid fees by 
industry, and the fact htat most com- 
panies see to it that their people get 
proper medical care and often help 
in paying the physician’s fee, and, 
when we consider that a very deti- 
nite purpose of industrial medical su- 
pervision is to eliminate the acutely 
sick promptly and that they are sent 
home to their doctors with such di- 
agnostic data as may be available. 
is evident, to my mind, that th 
contrary is the fact and that the pr'- 
vate practitioner is referred muc' 
work which he would not get othe! 
wise, and, through the early recogn:- 
tion of sickness and prompt actio! 
as well as the requirement of a doc 
tor’s statement as proof of illness u} 
on returning to work, much of th 
drugstore treatment is eliminated an 
turned to the doctor. Also, the s¢ 


verity and length of sickness is ré 
duced, and the working classes, | 
many instances, obtain better treat 
ment than they would get otherwis' 
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Pennsylvania Hotel: 


Headquarters 

















Proposed Amendments to the 
Constitution and By-Laws 


{ onstitution: 


\rticle III, Section 1, line 10: after 
“honorary” insert “and associ- 
ate.” Section 3, line 1: strike out 
“or associate.” 

\rticle V, Section 1, line 2: after 
“President” insert ‘“President- 
Elect.” Section 1, line 3: after 
insert 

shall be 


“Secretary-Treasurer”’ 
Vice-President 


“one 


chosen from the membership east 
of the Mississippi River and one 
from the membership west of 


said river.” 


By-Laws: 

Article II, Section 1, line 1: after 
“active” strike out “and associ- 
ate.” Section 1, line 4: after 
“honorary” insert “and associ- 
ate.” 
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Tentative 
Program 


Annual Meeting 


American Association of Industrial 


Physicians and Surgeons 





Philadelphia, Pa. 
June 10 and 11, 1935 


Monday, June 10: 
9:00 A.M.—Business 


Session and 
President’s Address. 

9:30 A.M.—General Round Table— 
“Present Status of Phy- 
sical Examination’’—Drs. 
Gehrmann, Pearsall, Tay- 
lor and others. 

12 Noon—Lunch. 


1:30 P.M.—‘Industrial Vision’’—Dr. 
George Cross. 


2:00 P.M.—‘“Industrial Neuroses”’ — 
Dr. Clarence Patton. 
2:30 P.M.—‘‘Injuries In and About 


Joints” — Dr. deForrest 
Willard. 

3:00 P.M.—‘‘Arthritis’” — Dr. Pem- 
berton. 


3:30 P.M.—General Discussion. 
Monday evening, 8:00 P.M., guests 


of the Philadelphia College of Medi- 
cine, 
arranged by Dr. H. F. Smyth. 


Industrial Division. Program 


| Tuesday, June IIL: 


At the University of Pennsylvania 


| Hospital: 
9:00 A.M.—Dr. Alfred Stengle and 
staff. 
11:00 A.M.—Dr. Charles Frazier and 
staff. 
12:30 P.M.—Lunch. 
2:00 P.M.—‘‘Occupational Disease” 


—Dr. Hayhurst. 


2:30 P.M.—Presentation of Cases— 
Dr. Fred L. Hartmann. 

3:00 P.M.—‘*The Chest Lesions of 
Industry” — Dr. Pende- 
grass and staff — X-Ray 
Department. 

3:30 P.M.—‘“‘Industrial Dermatosis”’ 
—Dr. Fred Wydman. 

4:00 P.M.—General Discussion. 

9:00 P.M.—Demonstration of Appa- 
ratus and Methods for 
Determining Health Haz- 
ards in Industry—Dr. H. 
F. Smyth and staff. 


7:30 P.M.—Annual Dinner at Hotel 


Pennsylvania — Speaker 
will be some prominent 
Industrialist. 


oo program for Tuesday, June 


11, at the University of Pennsyl- 
vania Hospital, will be in the nature 
of general clinics, with the presenta- 
tion of cases demonstrating the vari- 
ous subjects. 

This is only a tentative program 


| and may be subject to some changes. 


Headquarters will be at the Hotel 
Pennsylvania, 39th and Chestnut 
Streets, Philadelphia, Pennsylvania. 
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Total number of employees in this group 
Average cost per year per person 
of individuals receiving periodic ‘examinations: 


Number 
Required . 
Optional 


INDUSTRIAL MEDICINE 


Number of individuals receiving dental inspection and some treatment 


Number of individuals treated for Tuberculosis in 


Municipal Sanitor ere 


Private Sanitoria. 


Number of individuals having hospital arrangements: 


Compensation cases only....... 


General 
Total cost for this group 
Number 


Number 
Number 


of employees paying nothing 
Number of employees paying part of cost, through Benefit Association dues, etc. 
of full-time Doctors employed........ iiiesnEdididdniieaksinithigiaetestinbiaweien 
of part-time Doctors employed...................... 


Number of full-time Nurses employed.......................... 


Number 
Number 
Number of Technicians . 


Number of Opticians ....... netabasiiietn 


Number of Attendants (First Aid, etc.) 
Number of Chiropractors ............ 
Number 


HE experience of industrial med- 

icine has shown that limited med- 
ical service can be supplied to groups 
of people at a comparatively low per 
capita cost when a reliable organi- 
zation guarantees the cost and as- 
sists in the payment of the bill. 

2. Contract medical service does 
not seem practicable for general pub- 
lic distribution. Some group or or- 
ganization must assume the finan- 
cial responsibility. 

3. Private groups of doctors can 
give varying degrees of medical serv- 
ice on a monthly or yearly payment 
basis if they choose to assume such 
responsibility. 

4. A uniform schedule of fees on a 
sliding fee basis of charges based on 
the income of the individual is the 
most practicable and most equitable 
plan for general distribution of gen- 
eral medical service in full. 

5. All medical forces in a commun- 
ity should be coordinated under the 
supervision of the County Medical So- 
ciety which should be the central 
body of control, for only in this way 
can there be a fair apportionment of 
the responsibility and the expense of 
medical care for those with limited 
income. 

6. Such a plan has the following 
advantages: 

It continues the control of medical 
practice in the hands of the medicai 
profession. 

It eliminates the need for medical 
insurance and all third parties. 

It preserves the personal rights of 
the patient and the doctor. 

It allows free choice of regularly 
practicing physicians by every indi- 
vidual, including the indigent. 

It provides that every dollar paid 
by the patient, donated by charity 
and raised through taxes is used di- 
rectly to purchase medical service. 

It eliminates high cost of adminis- 
tration and the danger of graft. 


More About Traumatic 
Neuroses 
R. JOSEPH L. FETTERMAN’S 


article, ‘“‘Neuroses Associated 
With Trauma,” in “Industrial Medi- 


of Dentists employed part time.................... 
of Dental Hygienists........................ 


of individuals to whom convalescent homes are available .. 


cine” for January, 1935, p. 4, was 
based on a talk he made on the same 
subject at the A. A. I. P. & S. An- 
nual Meeting of Cleveland, last year. 
The discussion which followed his 
talk was unusually interesting; here 
it is: 

DR. OTTO P. GEIER, Cincinnati: 
This subject brings home to indus- 
trial physicians and to industry a 
new problem. Dr. Fetterman holds 
out a very interesting suggestion in 
that he charges industry—the social 
relations between employer and em- 
ployees, the social equation that 
rapidly is becoming very much worse 
right now—with probably a large 
percentage of these neuroses, when 
he says that the safety engineer can 
do as much as the physician in the 
prevention of neuroses. He has 
placed entirely new responsibilities 
upon us as to the ultimate, economic 
results of bad relations. 

Dr. Lowe, in his President’s Ad- 
dress*, emphasized that we were get- 
ting away from the social concepts 
of our job and more definitely into 
a clean concept of medical adven- 
tures, and that we were rapidly, as 
an Association, separating ourselves 
from our responsibilties toward man- 
agement. But I think Dr. Fetterman 
has certainly brought us squarely 
up against the fact that somebody 
in this industrial era has got to cope 
with these neuroses. We are afraid 
today of the extension of occupation- 
al diseases, but I can foresee that 
if present labor relations continue we 
can have a tremendous increase in 
these neuroses in the next few years 
—way out of proportion to what we 
have had in the past. Perhaps we 
have a greater responsibilty than 
we have been willing to accept. All 
of you recognize how helpless in- 
dustry is — how little the law con- 
tributes to the solution of these neu- 
roses problems. 

One question came to me as Dr. 
Fetterman spoke of the German sit- 
uation as to the elimination of the 
compensation for neuroses—which, 
of course, we could never accept in 
this great country of individualists. 


* Industrial Medicine, January, 1935, p. 35. 


Number of individuals receiving s some . laboratory work, including x-ray, etc 
Number of individuals whose families have received assistance by way of loans special rates 
for diagnosis and treatment, visiting nurses, Benevolent Societies, etc 





April, 1935 


903,832 
7.95 


310,134 
183,992 
673,502 
266,580 


sstaiseseanniieiieninndinacasuneeine 291,122 
318,013 
210,170 


461,120 
344,718 
$7,183,863 
683,571 


Sire 125,000 


I wondered whether it wouldn’t be 
possible to consider that a man who 
is so suddenly cured of a neurosis 
could be attacked by law as having 
secured money under false pretenses. 
Let the money be paid so that he 
does improve and immediately be 
cured, but give the employer, by 
law, the opportunity of coming back 
at him and taking it away from him 
—if that would be possible. 

Wittingly or unwittingly, our pro- 
fession is contributing to these things. 
with the help of ambulance-chasing 
attorneys. Only last year, in Ohio, 
two supposedly reputable physicians 
testified that a man in one of the 
big steel companies had a complete 
paralysis of the right arm, and could 
do nothing. It was an_ industrial 
case, of course. The next day the 
safety engineer of the plant went 
home at noontime and found in his 
kitchen this particular man eating 
lunch, he having come as a substi- 
tute laborer for a man who usually 
did the housework. He was carry- 
ing out the heavy rugs and beating 
them, and moving the furniture, and 
in every way showing himself per- 
fectly capable of doing a full days 
work. The safety engineer, with 
good imagination, went back to the 
plant, got a moving picture machine. 
and all afternoon photographed this 
man in action as being perfectly able 
to do a good job. When the matter 
came to court everybody roared as 
the movies were shown of this man 
doing everything with his right arm 
and carrying the heavy loads. The 
company thought, of course, that the 
case would be thrown out, but. 
quite to the contrary, the jury awarc- 
ed what he asked for. 

DR. D. B. LOWE: Of course, ! 
still feel that a physician in indus- 
try can confine himself pretty close- 
ly to medical and surgical work, anc 
still do these things. He certain! 
can have a concept outside of h.. 
curative work, such as medicine an: 
surgery. His first contact with th! 


type of case is decidedly importan 
I don’t believe, however, that thes 
cases do well under the immediat 
care of the physician in the industr: 
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ere the accident occurs; we still 

e the attitude of suspicion. I 

e found it much more advisable 

turn them over to someone out- 

. who can do this work well. The 

linary industrial physician can’t 

it: it is out of his line and un- 
a-ystanding. It is even out of the 

e and understanding of the ex- 

ordinary industrial physician. 

OR. JAMES W. LONG, Port Ar- 

ir. Texas: Dr. Fetterman might 

il have given in his talk one of 

reasons for the multiplicity of 
mptoms these traumatic neuroses 
ses present—that it is directly at- 
tributable to the ambulance-chasing 
awyers. They help to develop a 
multiplicity of symptoms. 

[ want Dr. Fetterman to give me 

; opinion as to the advisability of 
putting a patient who has developed 
«4 neurosis back to work after he has 
made a settlement with the compen- 
cation insurance carrier. 

DR. JOHN G. DOWNING, Boston: 
| think there is another group of 
cases that add to these traumatic 
neuroses, especially in Massachusetts 
where we have dermatitis compen- 
sation. The men get a dermatitis 
from their work, and they add that 
as another cause of their traumatic 
neuroses. Once they get a derma- 
titis from a certain type of work, 
they cannot return to that work for 
fear of having a recurrence of the 
dermatitis. Thus in Massachusetts 
we find cases of dermatitis being pro- 
longed on account of the fact that 
the men know they cannot return to 
their former type of work, especial- 
ly a man, for example, who has 
spent 20 or 30 years at it. He is 
disabled, he knows he cannot go 
back to his work, he doesn’t know 
any other kind of work—and so I 
have had cases that have lasted as 
long as five and six years. 

DR. JOSEPH FETTERMAN: Dr. 
Geier points out that some of the 
cases may be induced or helped by 
the physicians. Bleuler, who is quite 
a psychiatrist, calls those ‘“‘eeahtroh- 
snes’ neuroses. ‘Eeahtrohs,” I think, 
is a Greek word for doctor. Some 
20 or 30 years ago he coined this 
phrase tq designate the group to 
which doctors contribute. 

In cases where men have injuries 
of the back with, perhaps, a slight 
lracture of a transverse process, or 
‘iny spinous injury, the doctor may 
say, very impressively, “You have a 
broken back,” or at least he says, 
“a fracture of the spine.” What I 
call the patient’s interpretation of 

broken back is a serious crippling, 
hopeless, paralytic state. The patient 
can visualize a tiny chip of a spin- 
Cus process or transverse process, 

nd it is, in his opinion, a broken 
cack; and the treatment given, a 
hiaster of Paris cast, and the un- 
‘ivorable suggestion, may prolong 
‘oe illness indefinitely. I happen to 

oW one very competent orthopedic 

in in Cleveland who doesn’t tell a 
hatient that he has a broken back 

ien he has a tiny transverse frac- 

re. He might tell the family the 
ith. All patients will not receive 
ch good news; some will suspect 

doctor. We, ourselves, must be 
ry cautious even when we are sin- 

‘e about it. One doctor even said 
Should be veryi careful not to 
e the patient a certificate of dis- 














ability in which we mention the 
diagnosis, lest that put a fear reac- 
tion into the patient. 

We needn’t go into the fact that 
there are certain doctors who make 
a racket of these cases and who, 
not inadvertently but perhaps pur- 
posely, add to the fear reactions 
these patients have. 

The attending physician or the com- 
pany physician has a difficult time 
treating these patients. Of course, it 
is his duty to try his best, by very 
careful examination, to give proper 
treatment to the actual organic or 
somatic damage. When neurotic 
symptoms develop, if the patient in 
the industry identifies the physician 
with the employer, then the physi- 
cian is no longer a doctor; he is an 
enemy; he is involved in the combat 
the patient is waging; and he can do 
no good. If he minimizes the symp- 
toms and tells the patient he is go- 
ing to get well quickly, the patient 
says he is working for the company, 
and is being paid to say that. Of 
course, if the doctor were to make 
the case worse, it would work un- 
fairly, and the patient would find 
it necessary either to choose his own 
physician or to get appropriate con- 
sultation. 

Dr. Long mentioned ambulance- 
chasing lawyers. Some doctors be- 
lieve that lawyers are the cause of 
all of this. But the matter seems 
to me to work out somewhat in this 
manner: Occasionally an adjuster 
will try to take advantage of a pa- 
tient, so the patient, fearful, never 
having considered a very important 
legal matter, obtains an attorney as a 
protection, as an ally. 

I made the remark in a medical 
way that the attorney) becomes a 
tonic to the patient’s appetite for 
compensation. I don’t know whether 
the patient needs any tonic or not, 
but the attorney stimulates the pa- 
tient in several ways. He points out 
that the patient feels he has been 
taken advantage of, and says you 
can’t deprive a man of his bodily 
health without due process of law. 


' And he goes on to tell that this rich 


corporation is taking advantage of 
him. And then he tells him how 
much the case is worth. 

I have made examinations for in- 
surance companies, and I have had 
the attorney come in and sit down 
with the patient. I ask the patient, 
“How do you feel?” 

The attorney says, “Wait a min- 
ute. I will tell you all about this. 
The patient sustained a shock to the 
nervous system from which he may 
have permanent damage the rest of 
his life, which will make him un- 
happy, miserable, cause loss of 
sleep, loss of all his functions, for 
which we demand the award of 
$30,000.” 

If the patient is at all honest, he 
must present $30,000 worth of symp- 
toms. 


Some of the patients actually be- 
lieve what their attorneys are claim- 
ing for them. When they sign the 
pleadings in which the attorney puts 
down all these things, a few of them 
are clever enough to realize that they 
are just put down for a fight on the 
other side. But some of them are 
quite impressed, and they get to 
believing that they really have been 
hurt to that extent. And if we are 
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dealing with people who are sug- 
gestible, then the suggestions of the 
attorney, both verbally and on paper, 
add to the symptoms of the neu- 
roses. 

Dr. Downing directs attention to 
a group which one might call a 
Classification “B” of the industry 
type. The dangers in industry, wheth- 


er they are from high scaffolds, 
mines, machines, or occupational 
dermatoses or other occupational 


diseases, are all one in producing a 
fear reaction or a conditioned reflex 
in keeping a man from going back 
to work. Whatever the hazard may 
be—whether a disease or the repeti- 
tion of an injury#it may be suffi- 
cient to help to keep the man from 
going back to his job. 

DR. EDWARD C. HOLMBLAD, 
Chicago: In the re-employment of 
these men, what are you going to 
do with the traumatic neurosis? Are 
you going to throw him into a class 
where he can’t get a job any place 
else? What is to be done with him? 

DR. FETTERMAN: Certain people 
in an industry are really misfits, 
neurotics; and they are not going to 
go back, no matter what you do. 
Some men have written scorching, 
derisive descriptions of neurotics, 
pointing out that they are the phy- 
chopatic individuals, infantile, de- 
pendent. helpnless. and _ exhibiting 
their misery to all the world. 

It have thought of this expression: 
The neurotic is, somewhat, a poet of 
his own viscera. 

The average poet is observant of 
the beauties of nature, attendant 
upon the songs of birds, and so on. 

The neurotic, however, is more or 
less introspective, and he feels the 
workings of his own viscera and is 
attentive to the movements of his 
own circulation. Unlike the poet 
who writes in beautiful phrases. the 
neurotic broadcasts to his neighbors 
and brings little slips to the doctor to 
be sure he doesn’t omit one in tell- 
ing about all his symptoms, and to 
be sure the doctor gives him the cor- 
rect treatment. 

Some of those people are going to 
continue to be neurotics, and. they 
are a source of trouble everywhere. 
We have them in our free dispensar- 
ies. we have them in our offices, and 
I really don’t know what to do about 
it. I hope something will happen 
that will relieve the world of neuro- 
tics. but until that time the subjects 
of neuroses will continue to plague 
us more or less. 

There are several practical points 
about the re-employment of these 
patients. Where a patient has a real 
neurosis, from a selfish standpoint 
of the company he is a danger—he 
may at any time have a long period 
of disability. If I were a company 
physician, I could tell such an in- 
dividual early, and I would do my 
best to advise him to get a job in 
some other plant. 

Men should be urged to go back to 
their industry as quickly as_ pos- 
sible. But never force a man. If you 
attempt to drive him, to hurry him 
back to work, he will probably resent 
it. and fight back with his symptoms. 
The practical suggestion would be 
not to force him, but to advise him 
to go back to work, to change his 
occupation if the plant has an op- 
portunity. 








Page 210 


OFFICIAL SECTION oF 


THE NEW YORK 4 4 
STATE SOCIETY OF INDUSTRIAL MEDICINE . Y) Wik 


INDUSTRIAL MEDICINE 























Published under supervision of the Ways and Means Committee of the 
New York State Society of Industrial Medicine. Editorial office, F. E. 
Redmond, Managing Editor, 406 Root Building, Buffalo, N. Y. Articles 


appearing herein do not necessarily 


reflect the opinion or policy of 


this journal nor of the New York State Society of Industrial Medicine. 





B. J. Starter, M.D. 


Editorial Board 
Witurs C. Tempter, M.D. M. W. Srorer, M.D. 


E. T. Wentworth, M.D. Cuas. P. Hutcuins, M.D. D.C. O’Connor, M.D. 


M., S. BLtoom, M.D. 


A. M. Dickinson, M.D. F. N. C. JERAULD, M.D. 


Epw. S. McDowe.tit, M.D. Cuas. D. Squires, M.D. E. MacD. Stanton, M.D. 


P. K. Menzies, M.D. 
A. G. Grant, M.D. 


RicHarp S. Farr, M.D. 
C. W. Woopa.t, M.D. 
Raymonp C. Army, M.D. Francis J. Ryan, M.D. 


Bevercy L. Vospurcu, M.D. 
E. S. McSweeny, M.D. 
W. D. Warp, M.D. 


FRANK E. RepmMonp, Managing Editor 





The New York State Society of Industrial Medicine 
OFFICERS 


CHartes D. Souires, M. D. 
President 

CHartes W. Woopatt, M.D. 
Ist. Vice-President 


Wiis C. Temper, M.D. 
2nd Vice-President 

RaymMonp C. Atmy, M.D. 
Treasurer 


FRANK FE. RepMonp, Executive Secretary 


Directors 
Dr. Raymono C. Aumy, Auburn 
Columbian Rope Co. 


Dr. A. R. Grant, Utica 
321 Genesee St. 

Dr. Epw. S. McDowe tt, Plattsburg 
Saranac Pulp Company 

Dr. E. S. McSweeny, New York 
New York Telephone Co. 

Dr. P. K. Menzies, Syracuse 
st11 Medical Arts Bldg. 

Dr. Cuas. D. Squires, Binghamton 
28 Conklin Ave. 

Dra. Wituis C. Temper, Corning 
Corning Glass Works 

Dr. Beverty L. VospurGcu, Schenectady 
General Electric Co. 

Dre. Wittiam D. Warp, Rochester 
20 Grove Place 

Dr. C. W. Wooparr, Schenectady 
146 Barrett St. 


Past PRESIDENTS, EX-OFFICIO 
Dr. C. P. Hutcuins, Syracuse 
Aetna Life Insurance Company 
Dr. Francis J. RyAN, Syracuse 
New York State Railways 
Dr. B. J. SLaterR, Rochester 
Eastman Kodak Com any 
Dr. A. M. Dickinson, Albany 
New York Central R. R. 
Dr. Eow. T. Wentworth, Rochester 
Dr. M. W. Storer, Norwich 
Norwich Pharmacal Company 
Dr. M. S. Bioom, Binghamton 
Dunn & McCarthy 
Dr. E. MacD. Stanton, Schenectady 
American Locomotive Company 
Dr. F. N. C. Jerautp, Niagara Falls 
Dre. Donatp C. O’Connor, Buffalo 
International Railways 
American Radiator Co. 
Dr. RicHarp S. Farr, Syracuse 
Consulting Orthopedist 








Pneumoconiosis and Silicosis 


—Review of the Literature-— 


ID. HARRINGTON 
Chief, Health and Safety Branch, U. 8. Bureau of Mines, 
and 
SARA J. DAVENPORT, 
Principal Translator, U. S. Bureau of Mines 


OTE: “U. S. Bureau of Mines In- 
formation Circular 6835” 
(March, 1935) is entitled ““Review of 
Literature on Effects of Breathing 
Dusts, with Special Reference to Sili- 
cosis.”’ The contents are: 
Introduction. 
Chapter 1. Definition and Classifi- 
cation of Dusts. 
Chapter 2. Sources of Exposure to 
Dust. 
Chapter 3. Physiological Effects of 
Breathing Dust: 
Historical Resume, 
Incidence of Dust Diseases. 
Types of Dust Injurious to Health. 
Terminology of Dust Diseases. 
Pneumonoconiosis. 
Silicosis: 
Definition, 
Symptoms, 
Pathology, 
Stages, 
Diagnosis, 
Roentgenological Aspects of 
Silicosis, 
How Fibrosis of the Lungs is 
Produced. 


Bibliography. 

We reprint here the sections on 
“Terminology of Dust Diseases”; 
“Pneumoconiosis”; and “Silicosis.” 

The bibliographical references 
such as (Ref. 1415) are to Dr. Geo. 
H. Davis’ “The Pneumonokonioses 
(Silicosis)—Bibliography and Laws.” 
The others are to 1934 publications, 
since Vol. I of Dr. Davis’ book pub- 
lished in 1934, ended with December 
31, 1933, and Vol. II, covering the 
1934 references, is not yet in print. 


Terminology of Dust Diseases 


HE following terminology of dust 

diseases of the lungs (Ref. 1415) 
is now used by most writers on the 
subject: 

Pneumoconiosis: A general term 
covering all dust diseases of the 
lungs, fibrous or nonfibrous (from 
Greek pneumon, lung, and konis, 
dust). 

Silicosis: A fibrosis caused by free 
silica (or quartz) and the best known 
scientifically of the dust diseases of 
the lungs. 
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Silicatosis: A type_of fibrosis fou \q 
after exposure to certain mine;a] 
dusts and assumed to be caused jy 
various silicates. It is distinct from 
the sharply defined, coarse, nodu)ar 
fibrosis caused by silica dust. 

Anthracosis: A dust disease of te 
lungs found in coal miners; it is j||- 
defined and is presumed to depend 
on inorganic dust in coal. The lw 
are black. 

Siderosis: A term applied to a {i- 
brosis of the lungs found in meta] 
workers. The condition is ill-defined. 
The lungs are yellow or red from 
metallic oxides, generally of iron. 

Asbestosis: A fibrosis of the lungs 
with characteristic microscopical 
stigmata due to breathing asbestos 
dust, a silicate of magnesium. 


Ss 


Pneumoconiosis 


HE DISEASES resulting from the 

inhalation of dusts generated in 
industry during the progress of cer- 
tain processes are generically known 
as pneumoconiosis, having been so 
named by Zenker, as mentioned pre- 
viously. In a brief summary of in- 
formation regarding certain of the 
pneumoconioses other than silicosis 
Collis (Ref. 2101) called attention in 
1931 to some of the respiratory dis- 
eases that may be caused by dust but 
seldom are recognized as dust dis- 
eases. The inorganic dusts he classed 
as insoluble, soluble and harmful, 
and mixed. Under insoluble dusts he 
mentions that those from certain ma- 
terials, such as basic slag and emery, 
an oxide of aluminum, are insoluble 
in the tissues. Inhaled particles fall 
on the walls of the bronchi and bron- 
chioles, where they are entangled in 
secreted mucus and then swept back 
by ciliary action to be expelled final- 
ly in sputum. If the dust exposure is 
excessive over a period of timean in- 
flammatory hyperemia of the walls 
results, with an excessive exudation 
of mucus; finally the process extends 
beyond physiological elasticity; then 
degeneration and destruction of the 
ciliated mucosa occur; microbic inva- 
sion follows; and chronic bronchitis is 
established. 

The process described by Collis is 
a reaction to the inhalation of all 
dusts not rapidly absorbed; hence 
bronchitis stands out as chief of the 
dust diseases and during middle life 
causes much recurrent invalidity and 
incapacity and, after middle life, high 
death rates. Dust bronchitis cannot 
be distinguished clinically from bron- 
chitis due to exposure at hot fur- 
naces, fumes in industry, or severe 
climatic conditions; hence its associi- 
tion with dust inhalation lacks recoz- 
nition. 

If the dust particles are smal! 
enough (5 microns or less) to be 
drawn into the finer bronchioles and 
alveoli, which are the seat of attacx 
for pneumococci, a similar reaction ‘5 
stimulated; hence the resistance ©! 
these parts to infection is lowere«, 
and pneumonia results. Pneumonia ‘5 
even less-recognized as a dust di:- 
ease than bronchitis; nevertheles . 
mortality records of those employe’ 
in dusty occupations are high. How- 
ever, when fine particles of insolub! 
dusts are carried by phagocyted du: 
cells from the alveoli into the lymp 
stream and lymph nodes of the lungs 
they tend to remain there as forelg 
bodies and do not provoke any pa’- 
ticular tissue reaction. 























INDUSTRIAL MEDICINE 





Page 211 











‘Re your problem 
of selecting the 


proper equipment 
for 
Periodic X-Ray 


Examinations of 

















| Employees in 


™ Silicosis Hazards 








Showing a G-E x-ray unit as installed in C. M. 
St. P. and P. Railroad's Medical Car “Metz”, 
for periodic x-ray examination of employees. 











— the x-ray plays an important 
role in the medical and legal aspects 
of both present and future defenses 
against the inroads of silicosis is a defi- 
nitely established fact. 

What constitutes an x-ray equipment 
adequate for the purpose?—is the fre- 
quent inguiry. The individual require- 
ments will vary, according to the nature 
and volume of work to be handled, the 
number of employees, location of plants, 
the research intended, etc. 

From the comprehensive line of G-E 
X-ray apparatus may be selected an 
equipment best suited to your particular 


needs, whether they are modest or in 
view of an extensive research program. 
Our forty years’ experience in the design 
and manufacture of electro-medical ap- 
paratus for physicians and hospitals the 


' world over is your assurance of reliable 


equipment and an intelligent advisory 
service in its selection. 

Our direct branch offices are located 
in 45 principal cities of the U. S. and 
Canada, through which we are ready 
to place a technical expert in touch 
with your organization, to advise with 
you in determining your individual 


requirements. 


COOE 
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SENERAL ELECTRIC AO) X-RAY CORPORATION 
012 JACKSON BLVD. Branches in All Principal Cities CHICAGO, ILLINOIS 
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Silicosis— Collis (Ref. 2101) 

‘ says that the most- 
Review of the ctudied dust of the 
Literature soluble and harm- 


ful dusts 
group is that of silica. 

Next come the dusts of silicates: 
although many silicates, such as 
fire clay and pottery clays, appear 
to exert little if any harmful influ- 
ence upon the lungs recent work has 
shown that certain other silicates, 
such as basalt and asbestos, react in- 
juriously on the pulmonary tissues. 
The reason for these differences is 
not clear; but probably it lies in the 
constitution of the various silicates, 
the SiO. radical being less firmly at- 
tached to the molecule in some cases 
than in others. 

Collis (Ref. 2101) defines asbestosis 
as a pneumoconiosis that advances to 
a fatal end without the supervention 
of any characteristic infection. It is 
a simple dust condition, just as is 
simple silicosis; but it is more dis- 
tressing in life and more rapid in 
this progress than silicosis. It con- 
trasts even more strongly with pul- 
monary mycosis, which is due to a 
living infection upon healing lungs. 

Regarding the mixed dusts, Collis 
(Ref. 2101) says that as long as any 
dust consists of only one substance 
its influence can be isolated and stud- 
ied: but the case is different when 
more than one substance is present in 
the dust. Coal dust, which recently 
has been carefully investigated (Ref. 
1469), is taken as an instance in point. 
No undue mortality from respiratory 
diseases is said to be found among 
coal miners as long as the coal work- 
ed contains little or no mineral mat- 
ter—presuming that the miners are 
not exposed to other dusts, such as 
those arising from rocks intervening 
in the coal measures. The miners in 
the Nottinghamshire coal fields fur- 
nish a good example; the lungs of 
these men may be as black as the 
coal they work, but they remain resi- 
lent and free from fibrosis. 

In discussing the nomenclature of 
dust diseases Pancoast and Pender- 
grass (Ref. 2166), state that although 
silica (SiO:) seems to be the active 
fibrosing agent in most conditions 
recognized as essentially a pulmon- 
ary fibrosis adherence to the general 


in this 


term “pneumoconiosis” still seems 
advisable. Some other dusts un- 
doubtedly cause a fibrosis directly, 


and still others may’ either tend to 
retard the action of silica, as coal 
dust and clay, or enhance its action, 
as alkalies in the mixtures of silica 
and powdered soap in scouring pow- 
ders. Silicosis is the word much more 
frequently used, mainly because it is 
not so unwieldy and usually describes 
accurately the particular phase of the 
condition under discussion. ‘Miners’ 
phthisis” appears in the laws of 
South Africa but is otherwise an ob- 
solete term generally recognized as 
implying silicosis or pneumoconiosis. 
There is now reason to believe that 
silicates also produce considerable 
fibrosis through their silica content 
or because certain silicates have a 
specific action of their own. 
According to Pancoast and Pender- 
grass (Ref. 2166) there is even more 
reason to employ the occupational 
terms now than in the past because 
recently certain peculiarities have 
been attributed to the dusts of those 
industries, even though the condition 
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still remains silicosis or pneumocon- 
iosis. For example, in anthracosis 
the action of the silica seems to be 
modified by the coal dust mixed with 
it; moreover, coal dust along may 
produce a mild fibrosis. Collis and 
Gilchrist (Ref. 1469), in a recent in- 
vestigation of coal trimmers working 
at the Cardiff docks, found that in- 
halation of large amounts of coal dust 
alone over a period of years produc- 
ed evidences of mild penumoconiosis 
which presented the same roentgeno- 
graphic appearances as silica. It has 
been suggested that clay has a sim- 
ilar effect in protecting the workers 
in some of the operations in pottery 
industry, but not all of them. The 
term “chalicosis” has been applied in 
the past to pneumoconiosis of pot- 
ters. 

In recent years certain very unus- 
ual features in connection with pneu- 
moconiosis among asbestos workers 
have brought the term “pulmonary 
asbestosis” into active use. 

According to Haldane’® evidence is 
accumulating constantly that scat- 
tered fibrosis, giving essentially the 
same x-ray picture as early silicosis, 
is comparatively common as a result 
of excessive dust inhalation, but 
without accompanying liability to tu- 
berculous’ infection. However, he 
thinks that this condition should not 
be called silicosis, and since it seems 
to arise from excess of any kind of 
dust and not merely silicate dust 
pneumoconiosis seems the most suit- 
able name for it. 

Silicosis and asbestosis are forms 
of pneumoconiosis that have been 
clearly defined cjinically; the other 
forms of pneumoconiosis, as anthra- 
cosis, siderosis, and many others, still 
lack complete definition. Although 
considerable radiographic evidence 
has been accumulated on these latter 
types of occupational dust exposures 
corroboratory evidence has not been 
deduced from correlations of the x- 
ray findings with pathlogical anat- 
omy, chemical examination of tissues, 
and studies of the industrial envir- 
onment (Ref. 2569). 

Silicosis 
OVIDA, the first to mention sili- 
cosis, used the term in 1871 in 
describing ‘‘a case of silicosis of the 
lungs with chemical analysis.” (Ref. 
165). 

At one time it was believed that 
several substances were capable of 
producing the lung condition called 
silicosis, but it is now agreed fairly 
generally that all types of dust fibro- 
sis of the lungs are due to some form 
of the element silicon’. The recogni- 
tion that silicon was the imortant ele- 
ment in pneumoconiosis was a great 
step forward but, according to a re- 
cent statement by Kettle’, there is no 
doubt that the teaching that only one 
form of silicon—the oxide silica—is 
capable of producing the disease was 
accepted too readily. The realiza- 
tion in recent years that asbestos can 
produce serious pulmonary fibrosis 
should have been a warning that a 
too-restricted view was being taken 
of the matter; this has been borne 
out by the recent work of Jones on 
sericite. However, the following defi- 
nition adopted at the International 
Silicosis Conference in South Africa 
in 1930 (Ref. 1915) is still accepted: 

“Silicosis is a pathological condi- 
tion of the lungs due to inhalation of 
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silicon dioxide. It can be produced 
experimentally in animals.” 


Symptoms 


NHALATION of silica dust usually 

is not accompanied by evidences 
of irritation and if free from other 
irritating dusts may be breathed 
without arousing suspicion of its 
dangerous character (Ref. 1637). 

The following discussion of symp- 
toms of silicosis is based on the find- 
ings of 9,662 examinations of 7,722 
employees at the Picher Clinic of the 
Bureau of Mines in 1928 (Ref. 2735). 

Shortness of breath has been gen- 
erally recognized as the cardinal 
symptom of silicosis. Dyspnea ac- 
companies exertion in the earlier 
stages of silicosis and increases pro- 
gressively until in the later stages it 
often prevents any labor. The appar- 
ent distress on exertion frequently 
noted in silicotics who deny short- 
ness of breath seems out of propor- 
tion to the very slight rise in pulse 
rate taken two minutes after exer- 
tion. 

Chest pains were admitted fre- 
quently, generally anteriorly, and 
more often on one side only. In many 
instances the pains seemed of a re- 
flex character. In nearly all cases 
they were vague and flitting and did 
not seem to interfere with manual 
labor. Pains in the shoulder and 
possibly in the posterior part of the 
chest probably are considered by 
many of the men as “rheumatic”: 
such pains seem partly responsible 
for the large number of complaints 
of rheumatism. 

Cough is a symptom frequently ad- 
mitted in silicosis and generally is 
unproductive. 

Expectoration as a symptom was 
admitted infrequently. When pres- 
ent in uncomplicated silicosis the 
sputum usually is clear or has a blu- 
ish tinge and is of a viscid, tenacious 
consistence, very difficult to cough 
up. The color of expectoration may 
be due to the color of rock mined. 

Hemoptosis appeared to be more 
common among silicotics than was 
expected. In some instances, par- 
ticularly in second—as well as in 
third-stage silicosis, fibrotic areas 
may mask a tuberculous lesion which 
remains unrecognized until it be- 
comes an open lesion, when the spu- 
tum will show the tubercle bacilli or 
hemorrhage will call attention to the 
true condition. 

It seems probable that some of the 
admitted night sweats were not true 
pathological night sweats, but the 
relatively high incidence in the sili- 
cotic groups appears difficult to ex- 
plain except on the assumption that 
at the time of the sweats some active 
infectious process was in progress. 
This could be due to tuberculosis; }t 
may have been due to a pyogenic 1n- 
fection or malaria, as 33% of the sili- 
cotics examined gave a history 0! 
previous attacks of malaria. 

Loss of strength admitted by sil'- 
cotic in most instances probably was 
connected with their dyspnea on ex- 
ertion and was due to respiratory 1- 
sufficiency. This probability $ 
strengthened by the small number ©! 
silicotics with poor physical develop- 
ment (four of a total of 1,062). 


Gastrointestinal symptoms we!” 


pronounced in the more advance’ 
cases, and loss of appetite was ac- 
mitted. Other pronounced sympton 
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Filtering 
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No Rebreathing 
Exhaled Air 


Rebreathing of used air is pre- 
vented by an inhalation valve di- 
rectly in the path of incoming air 
hich eloses the moment exhala- 
n starts, insuring exit of ex- 
sled air thru a properly placed 
xhaust valve. Fatigue due to re- 
breathing exhaled air (because of 
high carbon dioxide content) 
is definitely eliminated; also this 
ised air which contains a great 
jeal of moisture cannot go back to 
| the filter. 
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Performance 
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No. 21. 
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UNITED STATES 
Bureau of Mines 
Approves Two New 


Willson Bag Respirators 


with Willson Approved Long Life Filters 


Made to pass a series of difficult shop and laboratory tests before their 
perfected models were submitted to the U. S. Bureau of Mines, Nos. 
300 and 400 Willson Bag Respirators were made to order for Industry 
—designed and redesigned to meet its most exacting conditions. It is 
highly gratifying to have them approved by the Bureau of Mines since 
this is, in a sense, a confirmation of Industry’s Approval. 


It is equally gratifying to us as manufacturers of respirators to obtain 
this official stamp of approval since it justifies the claim we make for 
our product. It would lack consistency for us as respirator manufac- 
turers to make a claim for our product and then fail to jump at the 
opportunity to prove it officially. We feel this is especially important 
since a false claim of efficiency by a respirator manufacturer may 
result in loss of health to many of his customers’ employes. 


Economical upkeep is one item not considered in Bureau of Mines 
Schedule No. 21, which is of great importance to Industry. <A differ- 
ence of even a few cents a day per respirator would amount to hundreds 
of dollars monthly in many plants. If you are not familiar with these 
new approved respirators, order samples today to test their exclusive 
features. Write Willson Products, Inc., Reading, Pa., for the name of 
our distributor nearest to you. 
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Low Service Cost 


Willson Approved Long Life Fil- 
ters outlast many times their 
weight—and cost—in ordinary fil- 
ter discs. No need now to cut 
into costly production time to re- 
place filter dises. blast of 
compressed air played into the 
bag several times weekly keeps 
it effectively clean. 


Low Breathing 
Resistance 


Workers like to wear these res 
pirators. They are light in weight 
(5% ounces) comfortable and easy 
to wear and breathe thru. both 
having large filtering area (40 
square inches). The only differ- 
ence between styles 300 and 400 
is the filter bag shape. 
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Spiers---BRIEF OUTLINE OF MODERN TREATMENT OF FRACTURES 


By HENry Wa.po Spiers, M.D., Professor of Orthopedic Surgery, 
College of Medical Evangelists, Los Angeles, California. 


138 pages, 109 illustrations, $2.00. 


There are numerous books which devote more or less space to the 
treatment of fractures, some of them describing with overwhelming 
completeness nearly all the methods which have ever been used for the 


various conditions commonly and rarely encountered. 


With the constantly increasing flood of fracture cases arising from 
automobile and industrial accidents Dr. Spiers felt there was need for a 
small concise inexpensive book which would attempt to do no more 
than to discuss plainly and briefly the essentials of general fracture prob- 
lems and what to do about them. The 109 illustrations are particularly 
helpful. Even the most experienced physicians and surgeons will find it 
gives them a new and clearer grasp of the subject to study this short 


survey of up-to-date methods in treating fractures. 


Cloth, 6x9, 
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Silicosis— in advanced cases 

‘ of silicosis were 
Review of the constipation, epi- 
Literature grastric discomfort, 
and other vague 

complaints which the men termed 
“indigestion.” The causes of the 


gastrointestinal symptoms were not 
ascertained. 

Sayers (Ref. 2733) summarizes the 
clinical findings in silicosis as fol- 
lows: 

“The practically constant clinical 
signs are: A certain lack of elasticity 
of the chest wall during the move- 
ments of respiration, together with a 
somewhat reduced air entry, and a 
characteristic alteration of the inspir- 
atory murmur from the normal ‘ves- 
icular’ character to a higher pitched 
or ‘harshened,’ ‘thinned,’ and com- 
monly somewhat shortened type, the 
expiratory murmur, although some- 
what prolonged, remaining fainter 
than the inspiratory. 

“This type of breath sound is very 
characteristic, with some modifica- 
tions, of silicosis in all its stages, and 
this clinical sign has also the signifi- 
cant character of more or less com- 
plete generalization. It is first no- 
ticeable at the anterior, lateral, and 
basal regions. 

“In the minority of cases, however, 
the breath sounds may be simply di- 
minished, but breath sounds which 
are simply diminished, or which, on 
the other hand, are merely somewhat 
louder or more ‘pronounced’ than 
normal are not specially characteris- 
tic of silicosis. 

“Usually there are no accompani- 
ments, but a stray ronchus may be 
heard here and there. 

“This complex of physical signs is 
almost constantly present in cases of 
a slight degree of ‘simple’ silicosis. 
The cough may be put down to the 
coincident bronchitis and bronchioli- 
tis, the recurrent pains to slight in- 
tercurrent local pleurisies.”’ 


Pathology 
CORDING to Pancoast (Ref. 
2166) the pathological features 


of pneumoconiosis are (a) entrance 
of dust; (b) “dust cell” or macro- 
phage; (c) entrance of the dust cell 
into the lymphatic system of the 
lungs as a carrier of silica or other 
particles; (d) influence of the depo- 
sited silica in the production of fi- 
brous tissue; (e) action of silica; (f) 
elimination of dust; (g) predisposi- 
tion of the fibrotic and silica-satur- 
ated lung to respiratory infections, 
especially tuberculosis. 

The lung, as described by Gardner” 
is an organ developed to permit an 
interchange of gas between the blood 
and the external air. As it is in free 
communication with the exterior it 
is more or less exposed to the action 
of atmospheric impurities, both par- 
ticulate and gaseous. Certain mech- 
anisms are provided to protect the 
lungs from the accumulation of such 
foreign particles. The nose, through 
which the respiratory tract opens on- 
to the surface of the body, is guard- 
ed by a coarse filter of hair. Behind 
this is a series of tortuous passages 
with moist walls which trap many 
smaller particles. In addition, the 
nasal cavities and the remaining por- 
tions of the upper respiratory tract, 
the pharynx, the trachea, and the 
bronchi are lined by cells covered 
with minute vibratory hairs, the cilia. 
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Wavelike vibrations of these hairs 
tend to carry particles lodging on 
their surface away from the lung and 
back toward the surface. 

Particles that succeed in passing 
these barriers and penetrate to the 
terminal air spaces of the lungs are 
ingested by wandering scavenger 
cells or phagocytes, which come from 
the partitions between the spaces for 
the nurpose. These cells are capable 
of independent movement and tend 
to carry the foreign particles out of 
the air spaces into a special drainage 
system known as the lymphatics. 
The lymphatics are minute vessels, 
which drain into sedimenting basins 
known as lymph nodes. They’ are sit- 
uated along the course of the vessels 
and bronchi and at the root of the 
lungs where the trachea divides into 
the two main bronchi. For ordinary 
amounts of atmospheric pollution 
these protective mechanisms are ade- 
quate to prevent the significant ac- 
cumulation of foreign particles in the 
functional part of the lungs. If a 
person continues to work in a very 
dusty atmosphere for long periods 
his protective devices cannot cope 
with the situation, the mechanisms 
themselves are damaged, and the 
dust particles collect where the air 
should be’. 

According to Simson (Ref. 1964), 
if the first line of defense is passed 
and particulate matter reaches the 
alveoli, the cells lining the alveoli 
are stimulated to activity. They 
swell, become detached from _ the 
walls, and develop an active phago- 
cytic function. The particles are pha- 
gocyted and are then carried in one 
of two directions; some of the phago- 
cytes, now laden with dust, pass to 
terminal bronchioles, whence they 
may be removed in the sputum; oth- 
ers pass into the walls of the vesti- 
bules and terminal bronchioles. In 
time large numbers of dust-laden cells 
accumulate and cause condensation 
of the tissues about the entrance to 
the primary unit. During the period 
of excessive dust inhalation and pos- 
sibly for a short time afterward dust 
cells are continually reaching and en- 
tering the areas of condensed tissue 
at the entrance to the primary unit. 
Although some cells are arriving 
others leave the condensed areas 
and enter the regional lymphatic ves- 
sels, along which they pass to the 
minute masses of lymphoid tissue 
which lie between branches of the 
pulmonary artery and the adjacent 
bronchioles, vestibules, and _ atria. 
The presence of the dust cells stimu- 
lates the lymphoid tissue and causes 
it to become hyperplastic. With con- 
tinued arrival and accumulation of 
dust cells in the lymphoid masses 
more or less well-defined aggrega- 
tions are formed. The site of an ag- 
gregation can retain only! a limited 
number of dust cells, so that with 
new arrivals an overflow results. The 
cells comprising the overflow and 
those that have escaped arrest pass 
onward in the peribronchial and per- 
ivascular lymphatic vessels, finally to 
be trapped in the lymph nodes at the 
root. of the lung. In silicosis these 
lymph nodes are the first sites to 
show fibrosis. 

If inhalation of injurious dust oth- 
er than silica—for example, asbestos 
dust—is continued over a long per- 
iod or over a shorter period when the 
concentration of dust is great a dif- 
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fuse, cellular fibrosis develops in \¢ 
walls of the bronchioles, vestiby'.< 
and atria. The fibrosis tends to . ._ 
tend locally, involving the support ng 
connective tissue of the adjac n; 
blood vessels and to some extent *)¢ 
walls of the alveoli in the immedi:ite 


neighborhood. There is usually 4 
quamation of the epithelial lining 0; 
bronchioles and_ vestibules,  ofjey 
without evidence of a definite ex\- 
date. In very advanced cases jhe 
fibrosis may extend to the septa. to 
the supporting tissues of the bronchj 
and larger blood vessels, and to the 
alveolar walls. Even in these cases 
fibrosis is localized to the supporting 
tissue about the entrance to the pri- 
mary unit. It may advance to such 
an extent that the bronchioles he- 
come constricted, sometimes retain- 
ing their circular outline in cross-sec- 
tion and sometimes being reduced to 
mere slitlike openings. Rounded no- 
dules of cellular character occasion- 
ally are seen, but the dense hyaline 
type of nodule usually is absent. Dust 
containing only a small percentage 
of silica also may produce these 
changes, and the liability to general- 
ized fibrosis is greater when a low- 
grade type of infection (not neces- 
sarily of tuberculous origin) compli- 
cates the dust effect. 

The changes described above by 
Simson* appear to him as _ primary 
lesions caused by inhalation of any 
injurious dust, but when the great 
majority of the inhaled particles is 
composed of or contains silica a spe- 
cific and localized type of fibrosis— 
the silicotic islet-—also develops. The 
first evidence of the specific and lo- 
calized lesion, which Simson * term- 
ed the “silicotic islet,” is seen in the 
aggregation of dust cells that prob- 
ably represents the site of the lym- 
phoid mass. A small, round area of 
fibroblasts appears in the center of 
an aggregation; on further develop- 
ment a central core of dense, fibrous 
tissue is formed. It often becomes 
hyaline in character and in larger 
and older nodules takes on a whorled 
arrangement. A fully formed single 
silicotic islet consists of a _ central 
mass of dense hyaline fibrosis ar- 
ranged in whorls and surrounded by a 
comparatively narrow zone of cellu- 
lar fibrosis in concentric laminae. 
Scattered through this mass, lying 
between connective tissue cells and fi- 
brils, are scanty large and small 
round cells and a little particulate 
matter. A deposit of fat may be seen 
also in suitably stained sections, the 
degree varying with the age of the 
nodule. The early fibrotic nodule thus 
formed is surrounded by numerous 
dust cells. The growth of the silicotic 
islet continues by successive new ar- 
rivals gf dust cells and subsequent 
extension of the fibrosis at the per'- 
phery of the fibrotic nodule. Apa?t 
from the individual single or compv- 
site palpable islet, noninfective sil'- 
cosis may appear as a “massive” ty} 
of fibrosis. Seen microscopically, suc 
lesions comprise numerous contig''- 
ous single and composite islets. T!° 
fibrosis is of the same character © > 
that of the single islet; there is |’ 
evidence of breaking down. The i! - 
tervening alveolar tissue is mu 


compressed and collapsed, but the 
is no evidence of inflammatory inf! - 
tration or of definite matting toget! 
er of the individual islets. The larg: ’ 
blood vessels are not constricted. 
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hese changes, according to Good- 
_ make the lungs less elastic, in- 
se their bulk, make aeration of 
blood less efficient, and decrease 
ulation through the lungs. As a 
iit. a more vigorous respiratory: 
rt is necessary to supply the blood 

h an adequate amount of oxygen 

i to remove the accumulated car- 

dioxide in the blood. An increase 
nspiratory effect is needed to cre- 
greater negative pressure within 
chest in order to draw into the 
- elastic lungs the same amount of 
and an increase in the normal 
al volume is needed because of 
decreased areation of the dam- 

ed alveolar structures and the im- 

‘red circulation through these al- 

oli. As the volume of the lungs 
nereases from the continuing depo- 

of silica and the _ increasing 
anount of fibrous tissue the chest 
oyadually is held and later fixed in 
a position of partial inspiration, and 
breathing becomes more and more 
diaphragmatic. Even diaphragmatic 
breathing eventually becomes less ef- 
ficient because of the usual develop- 
ment of a basal pleurisy which causes 
the inelastic lungs to adhere to the 
upper surface of the diaphragm. 
Secondary infection with bacteria 
may cause still greater lung damage. 
Chronic bronchitis or bronchiectasis 
may be caused by streptococcus, sta- 
phylococcus, pneumococcus, or other 
pyogenic organisms, as evidenced by 
investigations of the United States 
Public Health Service’ on the devel- 
opment of pulmonary infections in 
pneumoconiosis. The results of the 
bacteriologic and experimental study 
show that: 

In general, the silicotic lung is 
more susceptible to bacterial infec- 
tion than the average lung. This is 
probably due to the irritation of the 
respiratory tissues by the inhaled 
dust particles which weakens the 
mucous membranes and renders them 
susceptible to infection. The toxic in- 
fluence of certain inorganic dusts up- 
on the tissues may be a contributing 
factor. 

The relation of tuberculosis to 
pneumoconiosis has been studied to 
a considerable extent, but compara- 
tively little work has been done in 
connection with other infectious pro- 
cesses of the lung, e.g., pneumonia, 
lung abscess, bronchiectasis, and in- 
‘'uenza. An investigation was made 
of these conditions, both bacteriolo- 
cically and experimentally, with the 

ew of obtaining a better under- 
standing of the predisposition to, and 
‘ne mechanism of, infection of the 
‘ing in certain dusty trades. 

Bronchiectasis, lung abscess, and 

ingrene occur frequently in hard- 

ck miners. It has been definitely 

‘tablished that aerobic, pathogenic 

icteria, and certain fungi are re- 

onsible for these conditions, but 
ie high percentage of cases in which 
~1e anaerobic microbes of the mouth 

d throat have been reported would 

ggest that they at least participate 

the etiology of the diseases. 

According to Tillson® many of the 

iagocytes of the lungs, when carry- 

¢ mineral particles, become trap- 
{ in the lymph channel and nodes 
d therefore are not eliminated. 
Ose free in the blood stream are 
arged positively at the hydrogen- 
concentration of the blood and 
ve to the cathode in an electric 
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field. Bacteria carry a negative 
charge and therefore are attracted to 
the phagocytes, are absorbed, and 
then ultimately absorbed. The ag- 
glomeration of bacteria increases the 
efficiency of this process, as the large 
phygocyte cell can dispose of many 
bacteria in one contact. This clump- 
ing of bacteria depends upon the 
plasma salts being at a high enough 
concentration; otherwise, bacterial 
absorption becomes a slow process. 

Silicosis is a2 progressive disease. If 
enough silica has been inhaled to in- 
itiate nodule formation each focus 
continues to enlarge until a state of 
equilibrium is established. Nodules 
not visible by x-ray when a man 
leaves a silica industry may subse- 
quently increase enough in size to be 
readily detectable some years later. 
The progression of the process is fa- 
vored and accelerated by the devel- 
opment of pulmonary infection*. In 
fact, many pathologists doubt wheth- 
er the fibrosis of the lung that con- 
stitutes the essential pathological na- 
ture of silicosis ever arises indepen- 
dently of a primary infectious pro- 
cess’. Rist, Mayel, and Donbrow’, 
after studying the question from the 
medico-legal point of view, are con- 
vinced that silicosis cannot develop 
other than in persons already infect- 
ed with the tuberculous virus and 
hence refuse to regard silicosis as a 
true occupational disease. 

In some cases the infection remains 
latent, presents none of its usual 
manifestations, and merely modifies 
the character of the reaction to in- 
haled silica dust. In others is de- 
velops simultaneously with the sili- 
cotic reaction with a more or less ty- 
pical localization in the upper part 
of the lungs. Such cases may exhibit 
none of the characteristic symptoms 
of tuberculous intoxication for many 
years and often are discovered only 
in routine roentgengraphic examina- 
tions of large groups of active em- 
ployees. Ultimately these men de- 
velop symptoms, expectorate tuber- 
cle bacilli, and finally die of tubercu- 
losis, but the course of their disease 


‘ is protracted. There are still others 


whose roentgenograms show so much 
evidence of tuberculosis that the 
characteristic features of silicosis are 
obscured. Nevertheless, they have 
long been exposed to dust, and post- 
mortem examination will reveal the 
nodular fibrosis produced by silica. 
Like those of .the preceding group, 
these cases run a definitely) chronic 
course and may not die of their in- 
fection until the fifth or sixth de- 
cade. Finally, there is another 
group, with well-developed nodular 
silicosis, whose members apparently 
have never had a tuberculous infec- 
tion. Such men become infected, de- 
velop a rapidly progressive tubercu- 
losis and die within 6 months. In 
them the symptoms of intoxication 
are more acute, but bacilli may be 
very difficult to detect in their sputa 
and even in the lungs removed at au- 
topsy’. 

Gardner claims’ there is no diffi- 
culty in demonstrating that silica 
produces a reaction in the body spe- 
cifically favoring multiplication of 
tubercle bacilli. Kettle injected a 
definite quantity of fine silica parti- 
cles beneath the skin of one flank of 
a white mouse and in the opposite 
flank the same quantity of aluminum 
oxide particles. A large dose of tu- 
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bercle bacilli was Silicosis— 
then injected into , 
the tail vein of the Review of the 
animal. The blood Literature 


distributes these 

bacilli quite uniformly to all parts of 
the body, but if the animal is killed 
after several days large masses of 
them will be found at the site of the 
injected silica. The bacilli are no 
more numerous where the alumina 
particles have localized than in anv 
other part of the body. Apparently 
the reaction induced by the silica 
produces a favorable medium for the 
growth of these bacteria, but they dis- 
appear later and may be very hard to 
find. The same seems to be true of 
the sputum of men. 

Gardner’ reiterates that only silica 
and a limited number of the silicates 
are known to produce definite and 
serious pulmonary damage. In the 
case of silica this is associated with 
specific indisposition to tuberculosis 
and pneumonia. Of the silicates as- 
bestos is definitely recognized as a 
cause of pulmonary fibrosis. Its im- 
portance in predisposing to tubercu- 
losis is not yet settled. 

At the International Conference on 
Silicosis (Ref. 1915) it was agreed 
that the microscopic pathological 
changes that may be produced by the 
prolonged inhalation of silica dust 
are: 

(a) The development of a condi- 
tion designated in South Africa as 
a dry bronchiolitis, characterized by 
an accumulation of dust-filled phago- 
cytes in or in relation to the termin- 
al bronchioles, with possibly some 
desquamation of their epithelium. 

(b) The accumulation of dust-con- 
taining phagocytes about and in the 
intrapulmonary lymphoid tissue and 
their transportation through the lym- 
phatics into the _ tracheobronchial 
lymph nodes. (The conditions de- 
scribed above under (a) and (b) do 
not constitute the disease silicosis.) 

(c) The gradual development of 
fibrous tissue within such accumula- 
tions of phagocytes and the forma- 
tion of characteristic nodules of hya- 
line fibrous tissue. 

(d) Degenerative changes in these 
foci. 

(e) The hyaline nodules increase 
in size by extension of their peri- 
phery’.. Coalescence of adjacent no- 
dules takes place and brings about 
involvement of further areas of the 
lung. (The conditions described un- 
der (c), (d), and (e) constitute the 
disease silicosis. 

Macroscopically the 
served in silicosis are: 

(a) In the early stage: A variable 
number of palpable pearly-white no- 
dules up to 2 or 3 mm. in diameter 
on the pleural surface of the lung. 
On section, the cut surface of the 
lung is studded with pigmented foci, 
widely scattered, a moderate propor- 
tion of which are only just palpable. 
The tracheobronchial lymph nodes 
are slightly enlarged and deeply pig- 
mented and may exhibit foci of fib- 
rous induration. 

(b) Later stages: The fibrotic no- 
dules are increased in number, size 
and density, and coalescence of these 
may be found. The portion of the 
lung between the fibrotic nodules 
may be emphysematous. The trache- 
obronchial lymph nodes may be 
smaller in size than those seen in the 
early stage and are fibrosed. 


changes ob- 
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Silicosis— It was also 
‘ agreed that the 
Review of the presence of tuber- 

Literature culous’ infection 
usually modifies 
the pathological appearance, and spe- 
cial attention was drawn to the fol- 
lowing three types: 

(a) In which the picture of sili- 
cosis above described may be little, 
if at all, modified, but in which on- 
ly a biological test can demonstrate 
the presence of B. tuberculosis. 

(b) In which the coexistence of 
silicosis and typical tuberculosis le- 
sions is easily recognizable. 

(c) In which the presence of tu- 
berculosis is easily recognizable, but 
the existence of silicosis is more dif- 
ficult to determine. 

In massive silicosis cardiac hyper- 
trophy and_ subsequent dilatation 
may occur. In silicosis with infective 
processes cardiac changes may also 
occur. No evidence was adduced in 
regard to involvement of kidney or 
liver. 


Stages 


HE committee on Pneumoconio- 

sis and the committee on Stan- 
dard Practices in Compensation of 
Occupational Diseases of the Amer- 
ican Public Health Association in a 
report on silicosis (ref. 2425) de- 
scribed the stages of the disease as 
follows: 

The disease is divided arbitrarily 
into first, second, and third stages for 
convenience of description and pos- 
sible compensation purposes. 

First stage (corresponds to ante- 
primary stage of South Africa: The 
symptoms of uncomplicated _first- 
stage silicosis are few and often in- 
definite. The man may! apparently 
be quite well and his working capa- 
city not noticeably impaired. Slight 
shortness of breath on exertion and 
some unproductive cough, often with 
recurrent colds, are the most usual 
symptoms. The man may have a lit- 
tle less ability to expand his chest 
this formerly and the elasticity of the 
chest may be slightly impaired. The 
earliest specific indication of the 
presence of silicosis is the radiogra- 
phic appearance, consisting of gen- 
eralized arborization throughout both 
lung fields with more or less small, 
discrete mottling. 

This characteristic mottling is due 
to shadows cast by the discrete in- 
dividual nodules of fibrous tissue in 
the lungs and is essential to the diag- 
nosis of silicosis; without this finding 
the diagnosis of silicosis is not sus- 
tained except by autopsy. 

Second stage (corresponds to pri- 
mary stage of South Africa): A defi- 
nite shortness of breath on exertion 
is usually found, and pains in the 
chest are a frequent complaint. A dry 
morning cough is. often present, 
sometimes with vomiting, and recur- 
rent colds are more frequent. Even 
then the man’s appearance may be 
healthy but he is dyspneic on exer- 
tion, he cannot work as well as for- 
merly, his chest expansion is notice- 
ably decreased, the movement being 
sluggish and diminished in elasticity. 

The characteristic radiographic ap- 
pearance is a generalized medium- 
sized mottling throughout both fields. 
The shadows of the individual nod- 
ules are for the most part discrete 
and well defined on a background of 
fibrous arborization, but there may 
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be here and there larger but limited 
opacities due to irregular pleural 
thickening or to a localized aggrega- 
tion of nodules. 

Third stage (corresponds to the 
secondary’ stage of South Africa): In 
the third stage the shortness of 
breath is marked and distressing 
even on slight exertion. The cough 
is more frequent; the expectoration 
is in most cases slight but may be 
copious. The individual’s capacity 
for work becomes seriously and per- 
manently impaired; his expansion is 
greatly decreased even with forced 
inspiration; he may lose flesh; his 
pulse rate may be increased, and his 
heart may become dilated. 

The radiographic appearances in 
the third stage are further accentu- 
ated, the mottling is more intense, 
the nodules are larger and take on 
conglomerate form so that large sha- 
dows are shown corresponding to 
areas of dense fibrosis. 

Physical examination of an indi- 
vidual may reveal changes in percus- 
sion and auscultation, mild in the 
first stage and increasing with the 
progress of the disease. These alone 
are not sufficient to be of great value 
in diagnosis of silicosis. 

Pancoast and Pendergrass (Ref. 
2605) question the wisdom of desig- 
nating any appearance of pneumo- 
coniosis by any term denoting nu- 
merical stages of progress. They 
prefer to designate the appearance 
by a term which implies its patho- 
logical nature: 

“Now this appearance of promi- 
nent hilum shadows and increased 
prominence of trunk shadows and 
linear markings, with or without the 
faint haze, has in this country at 
least been designated as the first 
stage of silicosis or pneumoconiosis. 
There may be some excuse for con- 
tinuing to call this the first stage, but 
continued experience with cases of 
pneumoconiosis developing in vari- 
ous industries has led us to question 
the wisdom of designating any ap- 
pearance of pneumoconiosis by any 
term denoting numerical stages of 
progress. . . We prefer to designate 
the appearance by a term which im- 
plies its pathological nature and to 
call it not a stage but the perivascu- 
lar-peribronchial-lymph node type or 
preponderance of the condition .. . 

“In cases with silicosis which is 
moderately slow in its progression 
the microscopic nodular lymphoid de- 
posit proliferations tend to become 
conglomerate and to produce a ma- 
croscopic nodular process .. . As this 
appearance was found as a more ad- 
vanced stage of silicosis in the earlier 
cases examined, and_— especially 
among miners in this country, it was 
and is still called the second stage of 
the condition. It is conspicuous by 
its absence or insignificance, however, 
in many industries, notably the gran- 
ite cutter, sand-blaster, sandstone and 
asbestos workers. It is especially 
likely’ to be absent or inconspicuous 
in those who are developing silicosis 
rapidly, such as in those working 
with pulverized sand without ade- 
quate protection. 

“If this appearance is absent or 
nearly so as a stage of progress in so 
many industrial silicoses, why desig- 
nate it as a numerical stage of pro- 
gress at all? We have ceased to do so, 
and have called this appearance the 
nodular type or preponderance of 
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silicotic fibrosis, or, more correc: ), 
silicosis. 

“There is another type of silicc:ic 
appearance which was very puzzling 
to us at first because of its ex ic¢ 
identity and our inability to find «he 
proper place for it in a numerica] 
classification of progressive staves 
.. . Fortunately a definite pathologi- 
cal place seems to have been found 
for the condition and a roentgenojo- 
gical classification for the appearance 
.. . We have designated this as ihe 
interstitial type or predominence a) 
have subdivided it into rapid and 
slow, which subclassification must 
depend largely upon the physical 
factors and time of exposure... 

“This type of fibrosis will almost 
invariably progress to the terminal 
stage with little or no appreciable 
nodular appearance. Care must be 
exercised in differentiating it from 
a chronic interstitial lung change re- 
sulting from pneumonia or continued 
upper respiratory infection as in the 
sinuses ... 

“The condition responsible for this 
appearance in advanced form and of 
rapid development has been termed 
“acute silicosis” by Chapman and 
some others... 

“There are few if any arguments to 
be recorded in connection with the 
terminal stages of silicotic fibrosis. 
Instead of the third stage, we have 
preferred to call this aspect of the 
disease the terminal diffuse fibrosis. 
It is more or less incapacitating in 
practically all instances, and all too 
often completely so.” 

With respect to the classification of 
silicotic appearances based upon 
known pathological changes, Pan- 
coast and Pendergrass (Ref. 2605) 
suggest the following in place of the 
old numerical stages: 

1. Peribronchial - perivascular - 
lymph node predominance or type. 
This may be rapid or slow, usually 
the latter. 

2. Early interstitial predominance. 
This may be extremely or moderate- 
ly rapid, depending on the silica in- 
take. It may or may not have an as- 
sociated slight nodular appearance. 

3. Advanced interstitial predomi- 
nance. 

4. Nodular predominance. Rapidly 
or slowly! progressing. 

5. Advanced diffuse or 
fibrosis. 

Conglomerate nodular type. 

Interstitial type. 

Massive fibrotic type. 


terminal 


Diagnosis 


CCORDING to tthe _ Silicosis 
(Medical Arrangements) Com- 
mittee of Great Britain (Ref. 1717) 
silicosis can be diagnosed even in its 
early stages, but the diagnosis is noi 
free from difficulty. For instance, the 
clinical signs of silicosis resemble 1° 
a great extent those of other chronic 
diseases of the chest; further, silico- 
sis may be complicated by the pres- 
ence of tuberculosis in any stage. 
Irvine (Ref. 1915) states that it ‘5 
impossible to deduce a practical stal- 
dard of diagnosis from accounts ©' 
the disease furnished separately 
the pathologist, the radiologist, an‘ 
the clinician. Clinical examination ‘5 
obviously an essential factor in the 
decision in any individual case, sin¢ ; 
it provides important informatio"! 


otherwise not obtainable regardin+ 
the general and local condition of the 
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ent, the degree of incapacitation, 
ny, and the presence or absence 
omplication by active infection 
y disease of other organs; but in 
- disease like silicosis clinical evi- 
a4ence in many cases is inconclusive 
may be misleading. Other means 
| diagnosis in the living subject are 
ioscopy, radiograhy, and in the 
resort the pathological condition 
‘ind after death. Radiograhy also 
».- its limitations, as on the one hand 
yot all forms of pulmonary fibrosis re- 
ealed by it, even in miners, are of 
-jlieotie origin, and on the other hand 
certain types of radiograph, which do 
not show unequivocally “specific” 
sions of silicosis yet in certain cir- 
oumstanees may be regarded legiti- 
mately as affording evidence of the 
yresence of a silicotic factor in the 
cas se, Accurate knowledge from 
which to formulate a reliable general 
standard of diagnosis can be obtained 
only by correlation of the results of 
pathological observation in a large 
number of cases with radiographs 
taken from the chests of the same 
individuals shortly before death and 
with the results of clinical examina- 
tion made during life. The final ad- 
judication in any individual case 
must always incorporate the addi- 
tional evidence supplied by expert 
clinical examination. which indeed is 
frequently the deciding factor, par- 
ticularly in borderland cases. 

Sayers (Ref. 2733) includes under 
“clinical manifestations” those fac- 
tors that can be ascertained from the 
individual having the disease—per- 
sonal data, past history of diseases, 
occupation, present history, physical 
examination, and roentgen and la- 
boratory observations. Levey’ states 
that it is inadvisable to overlook any 
diagnostic medium in the early stages 
of silicosis. The importance of the 
serologic examination and the corre- 
lation of the physical examination 
with the past history is so great as 
to render all the steps of the com- 
plete examination of almost equal 
importance. Although it is frequently 
said that no diagnosis of silicosis can 
be made properly without roentgen- 
ray examination such examination 
must not be considered adequate, ex- 
cept in advanced stages. The exam- 
inations at the Picher Clinic (Ref. 
2735) included collection of data on 
race, family history, personal his- 
tory, past history of illness, occupa- 
send history, and physical x-ray, 
and laboratory examination. A brief 
summary of some of the results of 
the examinations follows: 

Family history: The incidence of 
Jicosis or silicosis complicated with 

berculosis was found to increase as 

‘ family histories of the men were 
issed as good, average, or poor. 
Personal history: The use of tea, 
‘tee, or tobacco apparently has no 
‘ation to silicosis or tuberculosis; 

' after silicosis has developed, the 

of alcoholic drinks and patent 

dicines increases decidedly; the 

n take these to alleviate the 
nptoms of silicosis so that they 

continue work. A study of age 

‘ups in published results of several 

estigations on silicosis shows that 

he early years of the occupational 
of those in dusty occupations the 
dence of silicosis is low, but with 
rease in the age group, regardless 
ength of employment, it increases 
htly up to about the age of 40, af- 
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ter which there is a marked in- 
crease. Age, therefore, has an impor- 
tant bearing on the occurrence of 
silicosis and should be considered in 
employing men for work in dusty at- 
mospheres. No correlation could be 
made between silicosis or tuberculo- 
sis and overcrowding in sleeping ac- 
commodations. The number of hours 
of sleep bore no apparent relation to 
silicosis or tuberculosis. 

Past history of illness: The data 
seem to indicate that all infectious 
diseases of childhood except diph- 
theria and scarlet fever probably de- 
crease resistance to tuberculosis and 
silicosis. Picher is free from malaria, 
but many of the men reported they 
had had malaria in the past; among 
these men the incidence of tubercu- 
losis and silicosis was comparatively 
high. Tonsilitis, especially if the at- 
tacks are recurrent, seems to be as- 
sociated with tuberculosis, but ap- 
parently has no relation to silicosis. 
The highest incidence of silicosis or 
tuberculosis, or both, was among 
men who reported bronchitis, pleur- 
isy, and asthma. The lowest incidence 
was among those who reported in- 
fluenza, pneumonia, coryza, and hay 
fever. An unknown and disturbing 
factor in the attempt to discover a re- 
lationship between silicosis or tuber- 
culosis and other diseases was the 
difficulty in determining in mary in- 
stances whether they occurred be- 
fore or after silicosis and tuberculo- 
sis had been contracted. The data 
show that the incidence of physical 
defects increases among men with 
silicosis and tuberculosis. Several ex- 
nlanations are offered for this fact: 
Men with silicosis or tuberculosis us- 
ually are somewhat older than men 
in the essentially negative group; the 
silicotics have had a much longer 
period of service in the mines than 
the negative subjects; certain physi- 
cal defects may increase suscepti- 
bility to silicosis. Nasal obstruction 
and chronic catarrh, enlarged turbin- 
ates, adenoids, or other conditions 
that cause mouth breathing are as- 
sociated with an increase in the in- 


‘cidence of silicosis. Persons having 


a vertical hanging heart are more 
likely to develop tuberculosis or al- 
ready have it: this finding agrees 
with South African experience. 
Occupational history: A detailed 
statement of occupation is the most 
important single item in the history 
of silicotics. The mere statement 
that the man is a miner has slight 
value, if any. Many underground oc- 
cupations exvose the workmen to 
very little dust, especially in well- 
operated mines. The Picher histories 
included occupation before mining, 
vast occupation underground, num- 
ber of years in present occupation. 
kind of mineral mined, and total 
years in metal mines. All examined 
were divided into two groups ac- 
cording to duties—those exposed to 
large amounts of dust (those employ- 
ed at the face) and those exposed to 
relatively small amounts’ (those 
away from the face). The data indi- 
cate that the men in certain posi- 
tions contract the disease more 
quickly than those in other posi- 
tions. With the development of first- 
stage silicosis there was a drop in the 
number of weeks and shifts worked, 
and with second-stage silicosis there 
was a marked drop in amount of 
work performed on each shift. Men 
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Doctor Gray’s work brings him into daily 
contact with hundreds of physicians and sur- 
geons. He is the focal point for a nation-wide 
medical experience—abreast of new develop- 
ments in many specialties. The enormous 
amount of scientific data gathered from re- 
search in this wide experience is the basis for 
his useful new book, the Attorneys’ Textbook 
of Medicine. It deals with the field of medi- 
cine in which compensation and liability claims 
most frequently arise; is of utmost practical 
value to Doctors and Lawyers; is so written 
that Lawyers may understand Doctors, while, 
at the same time it is of utmost practical serv- 
ice to Doctors in diagnosis and treatment. The 
text is supported throughout by recognized au- 
thorities whose works are cited. It presents 
medicine through the eyes of the Insurance 
Carrier, a most important viewpoint, both for 
the protection of the patient and the protec- 
tion of society. It aids the Doctor to qualify 
in the service of insurance carriers on com- 
pensation and liability claims. 

The usual medical text is of little value in 
meeting the modern medicolegal problems dis- 
cussed by Doctor Gray, Silicosis, Buerger’s 
Disease, Chromium Poisoning, the comparative 
values of permanent disabilities, etc., etc. A 
condensed table of contents follows: 


Accidents 


Syphitt 

yo s 
POISONS Trachoma 

Anthracosis Trichomonas 
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with silicosis and tuberculosis work- 
ed intermittently during 15 weeks of 
the year, while third-stage silicotics 
worked part of only nine weeks; the 
of shifts worked by these 
two groups, however, was almost the 


| same (54 and 52). 


Physical examination: No marked 
symptoms of ill health, such as pale- 
ness, loss of subcutaneous fat, or de- 
crease in muscular development, ap- 
pear until silicosis reaches the third 
stage or until it is complicated with 
tuberculosis. Men with first-and-sec- 
ond stage silicosis appeared, on the 


whole, to be in better health than 
those in the _ essentially negative 
group. 


As silicosis advances weight shows 
a slight tendency to increase until the 
third stage is reached or until the 
disease is complicated with tubercu- 
losis. This increase may be due to 
some extent to the increase in age. 

An analysis of systolic blood pres- 
sure by age groups shows that the 
blood pressure of the younger men 
did not change appreciably but that 


the average of the older men who had 


silicosis was slightly! higher than fcr 
those in the corresponding age group 
who were essentially negative. Clin- 
ical observation shows that the blood 
pressure of silicotics tends tg remain 
normal or increase only slightly, but 
in tuberculous cases it shows a defi- 
nite tendency to drop. Any persistent 
marked drop in the blood pressure of 
silicotics indicates probable tubercu- 
lous infection. 

It is generally accepted that the 
cardinal physical finding in silicosis 
is diminished chest expansion. Em- 
phasis should be put not upon chest 
expansion but rather upon the impor- 
tance of comparison with a man’s 
earlier chest expansion. Probably if 
the vital capacity were taken on a 
large unselected series for compari- 
son the decrease in vital capacity in 
silicosis would be greater than any 
chest-expansion measurements, how- 
ever carefully taken, would indicate. 

In the chests of miners generally, 
particularly those with silicosis, cer- 
tain breath sounds rarely noted in 
the chests of healthy people not 
working in dusty occupations are of- 
ten detected. 

The slight changes revealed by ex- 
amination of the heart probably could 
be attributed to the ages of the 
groups of silicotics. 


Roentgenological Aspects 


T IS generally accepted that the x- 
ray offers the best and most reli- 
able indication of the lung changes 
that occur in silicosis, particularly in 
the early stage. The value of this 
method of diagnosis depends largely 


-upon the skill of the technician who 


takes the pictures and the experience 


_of the reader who interprets them. 


According to Pancoast and Pen- 
dergrass (Ref. 2646) the ability to in- 
terpret roentgenograms of cases ot 
pneumoconiosis properly must be 
based upon several very important 
factors which may be enumerated as 
follows: A knowledge of the anatomy 
of the chest and many of the physio- 
logical problems associated with its 
anatomical constituents; thorough 
familiarity with normal roentgeno- 
graphic and fluoroscopic appearances 
and permissible variations therefrom 
within normal limits; knowledge of 
the histology ot the lungs and espe- 
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Cially of the lymphatic system: c¢ 
perception of the pathology of 
condition of pneumoconiosis and of 
all conditions which may simula: 
in roentgenograpnic appearances: 
perienced intimacy with the roe yt. 
genographic appearances of the 
dition in question and of those tat 
resemble it, based upon fundam 
tal knowledge of the pathology rop- 
resented; knowledge of the phys a] 
factors involved in the production of 
the suspected or alleged pneumo- 
coniosis; and the employment of ithe 
proper technic to show to full advan- 
tage any or all of the abnormalities 
present, for technic may fully en- 
lighten, may so modify appearances 
as to be confusing, or may be quite 
misleading. In a discussion of the x- 
ray findings of the Picher Clinic (Ref. 
2735) the fibrotic changes revealed 
by the study are classified arbitrarily 
as definitely negative, more fibrosis 
than usual, decidedly more fibrosis 
than usual, three stages of silicosis, 
and silicosis plus tuberculosis. 

Definitely negative: In the definite- 
ly negative chest the hilum shadows 
are not more than 7% cm. in width 
from the midline and do not cover 
more than two interspaces and one 
rib at a target distance of 48 inches. 
The hilum shadows occasionally may 
show one or more fairly large calci- 
fications. The pictures disclosed lit- 
tle if any evidence of an unusual 
amount of peribronchial thickening 
in any of the definitely negative 
chests. The bronchial tree usually 
cannot be traced farther than the in- 
ner edge of the mid-third of the 
lung and never beyond the inner sec- 
tion of the outer third of the lung. 
The areas between the _ shadows 
thrown by the bronchial tree are 
clear and show no evidence of any 
inflammatory changes. 

More fibrosis than usual: The *' 
lum shadows are larger than normal 
—that is, more than 7% cm. wide 
(from midline) — and cover more 
than two interspaces and 1 rib. Most 
of these cover more than two inter- 
spaces and two ribs. The calcifica- 
tions within the hilum shadows show 
a very definite increase and some- 
times are very large. The bronchial 
tree shows definite thickening and 
often extends well into the apexes. 
In the majority of cases its branches 
can be observed radiating to the out- 
er third of the lung. 

Decidedly more fibrosis than usual: 
This class corresponds to that some- 
times referred to as presilicotic. The 
hilum shadows are definitely enlarg- 
ed and dense. The x-ray! reading 
showed that 94.46% of these cases at 
Picher had large, dense, hilum slhia- 
dows. The bronchial tree shows 4 
definite thickening and extends ° 
the periphery of the lung, involvi''s 
the bronchioles and possibly the «'! 
vesicles. 

First-stage silicosis: The hil 
shadows are increased in density a! 
are larger than normal. In many }' - 
stances (of Picher cases) large cal¢ - 
fied spots were noted in or arou! |! 
the hilum shadows. These were lar - 
er than those generally observed 
the result of tuberculosis in chil 
hood. In several instances collectio! - 
of such calcifications involved the e' - 
tire hilum. Following enlargeme 
of the hilum shadows, the ent 


a 


bronchial tree increases in densi‘ 
It is very noticeable and often can ! 
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ed to the outer margins of the 
- Along the thickened bronch- 
tree near the hilum are small 
like spots, sometimes described 
eads” or bronchial “buds.” When 
spots become noticeable through- 
‘he lower section of the lungs the 
is classified as the beginning of 
-stage silicosis. The spots are 
y dense, one-eighth inch or less 
liameter, discrete, with irregular 
outline. With advance in the 
ase the spots increase in number, 
-itv and size. The diaphragm was 
ped in only’ a small number of 
Picher cases in early silicosis, and 
lisplacement of heart shadow as 
sult of the disease in this stage 
observed. 
second-stage silicosis: The hilum 
co,dows are large and dense but 
erally do not show any more defi- 
nitely than in first-stage silicosis. 
The beads or buds along the bron- 
ehial tree become larger, more nu- 
merous, denser, and clearer in out- 
iine: the condition is best described 
as a general “mottling.” The mott- 
line is bilateral, and the density is 
about equal on both sides, indicating 
that the changes started in both sides 
at or about the same time. The dia- 
phragm is often humped or “peak- 
ed.’ and numerous bands of adhe- 
sions are noted at the bases. The 
heart shadows usually are normal. 
Third-stage_ silicosis: The spots 
described under second-stage silico- 
sis tend to coalesce, forming large 
areas of marked density. In some of 
the cases very large areas of marked 
density were observed—usually in 
the middle section of the lungs— 
which were similar to tuberculous 
consolidation; these areas, however, 
usually were bilateral and blended 
so perfectly with the snowstorm ap- 
pearance as to suggest silicotic areas, 
which the physical examinations and 
laboratory findings tend to confirm. 
Silicosis plus tuberculosis: The 
ordinary silicotic findings described 
under the different stages of silicosis 
were noted in the Picher cases (Ref. 
2735). In many of them detection of 
the beginning of tuberculous infec- 
tion was difficult because of the ex- 
tensive silicotic changes. The hilum 
shadows were more likely to show 
calcified spots than in uncomplicated 
silicosis. In some of the cases the cal- 
cified spots or glands were very large 
and occasionally occurred in large 
humbers. With the beginning of tu- 
berculosis areas of marked density 
ere observed, usually at one or both 
apexes, These areas were not so 
cconse or opaque as the fibrotic areas 
0! silicosis and appeared cottony or 
Oly. Usually they were unilateral 
the beginning but often became 
ateral before death. In some in- 
nees these areas occurred in the 
dsection of the lungs opposite the 
um. Large areas of marked den- 
’ May occur in this region, and it 
difficult to determine by x-ray 
ether the area was a walled-off 
erculous abscess or a dense fibro- 
area of silicosis. 
‘ancoast and Pendergrass (Ref. 
‘6) summarize the roentgenologi- 
Dhases of the condition, which 
y had described previously, as fol- 
The perivascular-peribronchial- 
iph node aspect is due to the re- 
ing of phagocyted dust to the pul- 
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monary lymph Silicosis— 
nodes and their : 
subsequent en- Review of the 
largement and ul- Literature 


timate partial fib- 

rosis to the gradual enlargement of 
lymphoid deposits along the course of 
lymph vessels and the subsequent 
thickening of these vessels and stasis 
of contents. This is characterized 
roentgenographically by. increased 
prominence of the hilum and trunk 
shadows and linear markings. This 
appearance is by no means character- 
istic of pneumoconiosis alone, and 
even if it does indicate the condition, 
the phase is absolutely not incapaci- 
tating. It, together with a _ barely 
perceptible appearance of macrosco- 
pic nodules, corresponds to the so- 
called first stage. 

2. The nodular aspect is due to the 
gradual enlargement of lymphoid de- 
posits and their coalescence into quite 
apparent macroscopic nodules sym- 
metrically scattered throughout both 
lungs. This corresponds to the so- 
called second stage. It is conspicu- 
ously' absent in many industries, es- 
pecially when the silica intake is ra- 
pid. 

3. The interstitial type of the 
condition results from a hilumward 
and plueralward block in the lym- 
phatics and the escape of dust phago- 
cytes in large numbers into the in- 
terstitial interalveolar tissue and 
subsequent fibrosis. It appears as a 
faint homogeneous haze, first on the 
right side, then on the left. If the 
silica intake is comparatively slow, 
it may accompany the perivascular- 
peribronchial-lymph node aspect, but 
if more rapid, it may be associated 
with the nodular type or may pro- 
gress without the latter directly in- 
to the terminal stage of the condition 
without any evidence of nodulation. 
The unprotected or inadequately pro- 
tected sand-blaster, sand pulverizer, 
and sandstone abrasive worker or 
granite cutter have been among 
those especially prone to present this 
rapid interstitial aspect. 

4. Terminal and _ incapacitating 
is characterized by three 
general appearances—a terminal dif- 
fuse fibrosis of a conglomerate nodu- 
lar type, one which is quite similar in 
appearance to a generalized chronic 
fibroid tuberculosis, and the terminal 
stage characterized by large fibrous 
consolidated areas, which closely re- 
semble tuberculous’ consolidations 
quite frequently, but which we are 
now learning to differentiate. 

According to Gardner’ anatomic 
and roentgenologic studies of the 
lungs of persons exposed to various 
types of industrial dusts have dem- 
onstrated that all inhaled foreign 
substances do not produce the same 
kind of pathologic reaction. He di- 
vides the forms produced into three 
categories: linear, nodular, or dif- 
fuse in character. A linear pattern 
characterizes the general type of re- 
sponse to most inhaled inert foreign 
materials; nodular lesions apparently 
are confined to silicosis; and diffuse 
reaction is exemplified in asbestosis. 
Mixed patterns are produced by) dusts 
such as granite, which is composed of 
several different elements. 

According to Haldane” the diag- 
nosis of silicosis, apart from a his- 
tory of serious exposure to danger- 
ous dust, is extremely difficult, and 
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Silicosis— the 


sooner some 
: sort of agreement 
Review of the can be reached as 
Literature to the grounds for 


a diagnosis of sili- 
cosis the better; but these grounds 
must be consistent with known facts 
as to the infrequency or frequency 
of phthisis in the occupation in which 
the patient has been actually en- 
gaged, for example ordinary collier’s 
work or work in driving a road 
through highly siliceous rock with- 
out adequate precautions. 

Smith (Ref. 1719) has pointed out 
striking discrepancies between symp- 
toms and physical signs and pul- 
monary fibrosis as shown by the 
x-ray. In a study of rock drillers 
in the vicinity of New York 25% 
of those whose x-rays showed un- 
mistakable silicosis had no symp- 
toms whatever, and in a recent study 
of granite workers", in the same 
locality six cases of 17 with ad- 
vanced silicosis had no symptoms. 
Absence of symptoms does not in- 
dicate absence of silicosis. Smith 
quotes an incident reported by Wat- 
kins-Pitchford; of a group of 541 
miners who had been receiving com- 
pensation for silicosis on the basis 
of a physical examination alone 41% 
were found not to have it when 
x-rays were introduced. She con- 
siders a physical examination some- 
what of a luxury where large groups 
of workers are being examined for 
silicosis; where economy of time and 
expense is desirable it would seem 
legitimate to limit the examination 
to a good roentgenogram'§ supple- 
mented by occupational history. 

MeNally (Ref. 2675) states that 
during life the diagnosis of silicosis 
depends on the history, clinical ex- 
amination, and roentgenographic evi- 
dence of the disease. Many times 
the roentgenograms are not decisive, 
so the diagnosis of silicosis, silicosis 
plus. tuberculosis, or tuberculosis 
cannot be made with certainty. At 
autopsy the doubt may still linger; 
then a chemical examination for the 
quantitative determination of silicon 
dioxide aids in reaching the correct 
diagnosis. 


How Fibrosis is Produced 


CCORDING to Kettle’ silicosis 

presents to the pathologist two 
fundamental biological problems: 
What is the exact process by which 
fibrous tissue is formed in the lungs 
in response to the presence of dust 
and how does dust influence the 
progress of a coincident infection? 
He considers that these problems lie 
at the very root of the matter, and 
even if the answers were known 
he doubts whether we should be in 
a much more favorable position to 
deal with the situation as it exists 
in industries. “But”, he says, “if 
we cannot explain the ‘how’ of the 
matter we may still hope to speak 
with some authority about the ‘when’ 
and the ‘where’. We can discuss with 
profit such questions as the identi- 
fication of dangerous dusts; whether 
they act chemically or physically; 
the influence of their physical state 
on their action; the influence of asso- 
ciated dusts: and the relationship of 
dust to infection.” 

For many years it was held that 
fibrosis of the lungs characteristic of 
silicosis was produced in response to 
the irritation causgd by the hard, 
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sharp, quartz crystals; that is to say, 
the dust was believed to act mechan- 
ically. Kettle’ thinks that this point 
of view has some merit, that it is 
natural to think that hard, sharp 
quartz particles would wound and 
tear the soft tissues of the lung; it 
is, of course, a commonplace of 
pathology that foreign bodies in the 
tissues excite a certain amount of 
reaction which is followed by the 
production of fibrous tissue. This 
fibrosis, however, is never extreme 
and is never comparable to the ex- 
tensive fibrous tissue formations 
which are the recognized lesions of 
silicosis. In point of fact, if a harm- 
less dust is inhaled in large enough 
quantities some of it remains in the 
lung and causes mild fibrosis by the 
mere mechanical irritation of its 
presence. This fibrosis is never se- 
vere enough to interfere with the 
function of the lung, and in its dis- 
tribution, particularly in its amount, 
it bears no comparison to that seen 
in the silicotic lung’. 

Kettle’ considers solubility a pri- 
mary: factor in the harmfulness of 
silica, and he believes that a per- 
fectly insoluble substance is incap- 
able of causing pneumoconiosis. Ex- 
actly how the dissolved silica acts 
in the production of fibrous tissue is 
not known. His suggestion that it 
acts chemically as a cell poison has 
been severely criticized, probably on 
the grounds that since silica enters 
in to the composition of animal and 
vegetable protophlasm it cannot be 
a protoplasmic poison. His reply to 
this criticism is that phosphorus en- 
ters into the composition of proto- 
plasm, yet people have been killed 
by phosphorus and others have been 
hanged for poisoning them. Pea- 
cock (Ref. 2675), in 1860 made the 
first report of a microscopic demon- 
stration of silica in the lungs. In 
1866 Schmidt (Ref. 2675), reported 
sand in the lungs of all persons— 
except the new-born—ranging from 
4.2 to 17.3% of silicon dioxide in the 
ash. According to Woskressensky 
(Ref. 2675) the lungs of individuals 
whose occupations do not expose 
them especially to dust inhalation 
contain an increasing amount of 
silica in direct proportion to the age. 
He found that from 3.5 to 33.7% 
of the ash of the lungs was silicon 
dioxide, and in the peribronchial 
lymph glands the amount was much 
higher, ranging from 18.3 to 55.6% 
of the ash. McNally (Ref. 2675) 
gives the silicon content of the lungs 
of eight persons working in dusty 
atmospheres as follows: 


SiO2 
Ash, per gram of 

Case percent dried tissue, mg 
44 10.78 8.6 
503 17.14 14.0 
327 12.36 2.4 
429 14.58 3.6 
463 19.99 4.3 
411 8.84 5.0 
300 8.46 26.0 
446 5.59 10.9 


McNally, (Ref. 2675) also states 
that the lungs of tuberculous subjects 
contain somewhat more silicon di- 
oxide than those of normal per- 
sons; this may come from inhalation 
or directly from the blood stream, 
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as the blood of tuberculous subject; 
contains more silicon dioxide than 
that of normal persons. He quotes 
Collis to the effect that all clinica) 
observations have shown that a sjjj- 
cotic patient is particularly liable tp 
tuberculous infection and that the 
silicotic process continues to advance 
after complete withdrawal from ex. 
posure. 

Goodrich* thinks that dusts are 
more injurious as their chemica] 
composition differs from that of the 
tissues of the human body. 

With regard to the sericite theory, 
Gardner states that, although it js 
too soon to comment authoritatively 
on Jones’ thesis, silicotic nodules can 
be produced experimentally without 
sericite. Petrographic analysis of the 
silica employed for the animal ex- 
periments made in the Saranac 
laboratory has excluded contamina- 
tion with sericite. 

In his report on a comparative 
study of the solubility of finely 
divided rock dusts in water, kero- 
sene, and alcohol Myers (Ref. 1041) 
makes the following statement re- 
garding siliceous dust: 

“It will be noted in test 1 that 
the process of solution (in distilled 
water) of the 5 mg quantity of sili- 
ceous dust was gradual throughout 
the 28-day period, solution being 
nearly complete at the end of this 
time: while the 50-mg weight of sili- 
ceous dust did not dissolve after the 
first 24 hours. It is believed that the 
finest particles went into solution 
very rapidly and that there was 
enough of them in 50 mg to saturate 
the solution in the first 24 hours. 
The 5 mg weight containing many 
larger particles and only a tenth as 
many of the extremely fine particles 
as 50 mg, went into solution slowly, 
and the solution was not saturated 
until the entire amount was in solu- 
tion which took between 21 and 28 
days.” 

Heffernan (Ref. 1681) summarized 
his theory of the action of silica on 
the lungs as follows: 

1. Silicosis is a result of the local 
action of hydrated silica upon the 
pulmonary tissue. This action is of a 
physicochemical nature, and the 
speed of its developments, other 
things being equal, depends upon the 
rapidity with which fresh silical hy- 
drosol is formed and brought into 
contact with pulmonary tissue. 

2. Substances which favor the 
formation of silical hydrosol from 
silica, when added to the silica dust, 
accelerate the development of sili- 
cosis—for example, the alkalis. Sub- 


_ Occupation 


Millstone sharpener. 
Stonecutter. 

Machinist. 

Engineering draftsman. 
Coal miner, 25 years. 
Stone-quarryman, 9 years. 
Granite cutter. 

Zine miner. 


stances which retard or prevent t'& 
formation of hydrosol from silica, «" 
which coagulate the hydrosol whi" 
formed, retard or prevent silicosis 

for example, carbon, coal dust, cla) >, 
and probably many other substanc - 
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The action of silica in produc- 
the nodular pulmonary; fibrosis 
‘h we term “silicosis” has not 
, paralleled so far by any non- 
eous substance. 

Silica is a normal constituent of 
plant and animal cells; its presence 
<> ms essential in certain tissues, and 
its absence from the food of the or- 

sm disastrous. 

The study of the role of silica 
iology suggests that many of the 
esses of cell metabolism belong 
he realm of colloidal physics. 

Some _ characteristic cellular 

yhenomena are explained most sim- 
nlv by regarding the living cell as a 
polyphase colloidal system. 

kraut (Ref. 2445) found that the 
silicie acid content of the blood of 
various normal persons fluctuates be- 
tween 1% 3% of the sulphate ash 
but that the individual maintains his 
silicic acid content with great con- 
stancy. The administration of easily 
resorbable silicic acid increases the 
silicie acid content of the blood many 
times the absorbed amount of silicic 
acid. 

Lieb and Schadendorff (Ref. 2681) 
found the Si02 content of pathologi- 
eal lungs of silicon workers to be 0.3 
to 146% if dried to 120° and 4.6 to 
292.8% of the ashed tissue. Normal 
lung tissue showed values of 0.08 to 
040%. The pathological findings 
corresponded with the analytical re- 
sults. 

In connection with the solubility 
of silica dust Haldane’s” explanation 
of the large percentage of the sili- 
cate sericite which Jones found in 
the lunes he examined is that seri- 
cite is less soluble than free silica in 
the alkaline liquids of the lungs. 
Kettle mentioned” in this connec- 
tion that crystalline silica when in- 
oculated in the veins produces lesions 
but that amorphous silica does not. 
He also said that readily soluble 
silica and insoluble silica do not pro- 
duce lesions but that between these 
two is a silica that “turns the trick.” 
In 1929 Mavrogordato (Ref. 1700) 
gave as the cause of simple silicosis 
the reaction of the reticulo-endothe- 
lial system of the organ concerned 
to invasion by free silica, but dust 
phthisis, the clinico-pathological en- 
tity met in practice is suverficially a 
variable disease. Beyond the exter- 
nal factors and the reticulo-endothe- 
lial system as an apparatus lies the 
man. Individuals vary in their abil- 
ity to resist the dust they inhale. 
The amount of dust that can be re- 
covered from a lung need bear but 
little relation to the extent or char- 
acter of the lesions found. 

_lt was agreed at the International 
Conference on Silicosis in 1930 (Ref. 
1915) that: 

!'O produce the pathological con- 
aiion, silica must reach the lungs: 

2) In a chemically uncombined 
Condition, although the dust inhaled 
’ be either a natural mixture of 
on dioxide with other dusts. such 
curs in granite, or an artificial 
‘ture. such as scouring powder. 

‘) In fine particles of the order 
ess than 10 microns. There is no 
‘ence as to the lowest limit of 
in which the particles may be 
ible of producing the disease. 

) In sufficient amount, and over 
ertain period of time; these two 
ors are reciprocal variants. The 
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minimum of these two _ respective 
factors has not yet been determined. 

Silica dust plays the dominant role 
in the production of silicosis, ad- 
mixture of other dusts tending to 
modify the picture in the direction of 
that of other pneumoconioses, in 
some relation to the proportion of 
free silica inhaled. 

There is experimental evidence 
that the solubility of silica in the 
tissues is an essential factor in the 
causation of silicosis. 

According to Badham’s summary 
(Ref. 1915) of the information sup- 
plied by various members of the In- 
ternational Silicosis Conference sili- 
cosis becomes noticeable after widely 
differing periods of exposure to sili- 
ceous dust, depending apparently 
upon: 

1. The amount of dust inhaled. 

2. The percentage of free silica 
contained therein. 

3. The _ size-frequency (or 
ness) of the particles inhaled. 

4. The nature and sort of such 
other ‘substances (including vapors 
and gases) as may be inhaled simul- 
taneously or otherwise. 

5. The powers of resistance of the 
individual concerned. 

6. The presence or absence of a 
complication by an infective process. 

In a discussion of the sericite 
theory as a cause of silicosis Irvine” 
stated that although it quite probably 
will become necessary to revise and 
widen the definition of the essential 
factors in the causation of silicosis, 
even so nothing in all this has signi- 
ficantly altered the general concep- 
tion of silicosis as a definite patholo- 
gical entity, which is readily identi- 
ficable by the _ pathologist after 
death and which is adequately dis- 
tinguishable during life by expert 
clinical and radiological examination, 
or the knowledge that this disease 
year by year produces many cases 
of incapacity or death. The position, 
he says, in these respects is not 
significantly affected by the present 


fine- 








lack of complete knowledge regard- 
ing the exact constituents of a sili- 
ceous dust that may cause silicosis. 
In spite of considerable opposition 
from certain quarters, this view was 
accepted at the meeting of the Inter- 
national Labor Conference at Geneva, 
in June, 1934, and the conference 
accordingly affirmed the internation- 
al recognition of silicosis as an oc- 
cupational disease and described it 
as “silicosis, with or without pul- 
monary tuberculosis, provided that 
silicosis is an essential factor in caus- 
ing the resultant incapacity or death.” 
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Problems in Compensation For 
Occupational Diseases 


OMPENSATION for occupational 

diseases* suddenly has become 
one of the major problems of Amer- 
ican industry. Three years ago little 
was heard of it; to-day it ranks in 
importance with taxation unemploy- 
ment insurance and other similar 
issues. Unless it is promptly and 
properly solved many employers soon 
will discover that an overwhelming 
burden of cost has been imposed 
upon them from which there will be 
no adequate relief. I do not want 
to be considered an alarmist, but I 
do want to impress upon the high 
executives of the industries most 
affected the necessity for immediate 
action. 

I shall discuss this question brief- 
ly, and chiefly from the standpoint 
of the legislation required so that 
compensation for occupational dis- 
eases may be placed on an insurable 
basis, so that ever-increasing litiga- 
tion may be avoided and so that such 
adjustments are made that costs may 
be kept within reason. The primary 
essential, however, in meeting the 
problems of occupational diseases in 
industry, is prevention. If these dis- 
eases, through engineering and the 
medical sciences, can be reduced to 
the level of exceptional misfortunes, 
the remaining economic and legal 
problems can more easily be solved. 
Intensive consideration should be 
given to this phase of the situation 
by the outstanding experts of the 
country, so that suffering by work- 
men from preventable maladies may 
be reduced to a minimum and so that 
industry may not be drained of its 
resources. 

At “common law,” at “civil law” 
and under the European “codes’’, em- 
ployers were not liable to employees 
for diseases arising out of their em- 
ployments. “Employers’ liability” for 
“damages” was restricted to “injuries 
by accident.” The earlier workmen’s 
compensation laws all were similarly 
restricted, except that the Swiss law 
covered also “injuries by diseases’’ 
where “conclusively” proved to have 
been due “exclusively” to risks 
“peculiar” to the occupation. But 
later nearly all the foreign compen- 
sation laws have been extended to 
make compensable certain diseases, 
such as lead poisoning, listed in 
schedules, which schedules have been 
added to from time to time. But 
only recently —South Africa and 
Great Britain leading—has silicosis 
(or “‘miners’ phithisis’’, which is gen- 
erally construed to mean. silicosis 
complicated with tuberculosis), in 
some cases along with asbestosis, 


* By F. Roperrson Jones, General Manager, 
Association of Casualty and Surety Executives ; 
Address delivered at the Occupational Diseas« 
Conference of the Illinois Manufacturers’ Assoct- 
ation, Chicago, Illinois, January 31, 1935. 
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been added to these schedules, and 
then only, generally speaking, under 
special regimes providing for severe 
medical control for purposes of pre- 
vention, and, in controverted claims, 
for the determination of all medical 
questions involved by especially 
qualified medical experts. 

In this country the corresponding 
developments in our laws began later 
and have been much more precipi- 
tate, ill-considered, diversified and 
variant. A large majority of our 
compensation laws cover only “in- 
juries by accident’ — otherwise de- 
nominated “accidental injuries’. But 
some of such laws have schedules or 
lists of occupational diseases, in 
which schedules or lists silicosis is 
not now included—except, in appli- 
cation to only a few industries, in 
Kentucky. In Connecticut every dis- 
ease “peculiar to the occupation” is 
compensable. Under some other of 
our compensation laws, all ‘‘occupa- 
tional diseases” are covered, or may 
be covered by election, but there is 
no definition of what is meant by 
“occupational diseases’. In Illinois, 
the situation is chaotic and uncer- 
tain. In North Carolina, where the 
compensation law covers only “in- 
juries by accident’, the highest court 
has held that a disease, though grad- 
ually contracted through long expo- 
sure, may be an “injury by accident”, 
if due to the employer’s negligence. 
Finally, in Massachusetts, California 
and Wisconsin, practically all “in- 
juries” arising out of the employ- 
ment—including gradual injuries to 
health and not merely “accidents’’— 
are compensable. And under the 
compensation laws of this country, 
differing from nearly: all foreign pre- 
cedents, claims for occupational dis- 
eases, where covered by such laws 
are determined by laymen, every- 
where regardless of the prevailing 
medical opinion, and generally re- 
gardless of the weight of medical evi- 
dence—the claimant receiving the 
benefit of the doubt if there be any 
medical opinion testimony in favor 
of the validity of a claim. 

When our compensation laws were 
originally adopted it was generally 
the intention that they should be 
“exclusive’’—that is, that they: should 
entirely replace the common law 
“employers’ liability” for damages— 
so that the waste and abuses of 
“damage suit” litigation, between 
employers and employees, should be 
entirely eliminated. That purpose 
was distinctly expressed in the com- 
pensation laws of a few states—most 
distinctly in the compensation law of 
the State of Washington—but, gener- 
ally, it was not sufficiently expressed 
in the compensation statutes; other 
statutes have been enacted impos- 
ing indefinite obligations on employ- 
ers for the protection of the health 
of employees in industry; and now 
it is being widely held by the courts 
that wherever a jury can be per- 
suaded to find, rightly or wrongly, 
that an employer has not complied 
with his obligations under any such 
statute and an employee has suffered 
from ill health in consequence, such 
employer is liable for unlimited dam- 
ages—unless such particular case of 
ill health is covered under the com- 
pensation law. 

A result of such divergent develop- 
ments in our laws is that, now, in 
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some states, employers are liabl 
compensation, regardless of fault 
injuries to health indefinitely, at 
whim or fancy of industrial com 
sions or courts imbued with a 
gressive spirit of “liberality”; w jj. 
in other states employers, besides 
ing liable for “compensation” for ac- 
cidents (or for accidents and n any 
occupational diseases), are also ]j- 
able in unlimited damages for 4)| 
other injuries to health that sympa- 
thetic juries may choose to ascrib« to 
their faults; whereas in other states 
—e.g., Illinois—the law is in such 
chaos that there is no telling for what 
misfortunes of employees their em- 
ployers may be held liable—whether 
in “damages” or in “compensation.” 
This affects insurance carriers as 
well as employers, and is the rooi of 
the difficulty that many establish- 
ments now encounter in obtaining in- 
surance. How can insurance Carriers 
fix reasonable rates for insurance 
when they) cannot know what they 
are insuring against, or while the 
risk insured against is being enlarged 
by leaps and bounds, at odd inter- 
vals, by “liberalizing’” developments 
in the law? That the financial risk 
involved in insurance under such 
kaleidoscopic conditions is truly peri- 
lous for employers and_ insurance 
carriers alike is illustrated by the 
1932 experience of an insurance ¢car- 
rier in Wisconsin, which found that. 
in one classification, the cost of com- 
pensation for silicosis amounted to 
some nine times the cost of compen- 
sation for accidents—indicating that 
an adequate basic rate for full occu- 
pational disease coverage in_ that 
classification should be some _ nine 
times what would be an adequate 
rate were “accidents” alone covered. 

The conditions just outlined have 
come with a rush. It is only within 
the last few years that the courts 
have decided that the accident com- 
pensation laws are not exclusive of 
employers’ liability for diseases al- 
leged to be due to failure to com- 
ply with statutory obligations and 
that “ambulance chasers” have “got 
wise” to the opportunities thereby 
opened to them and to the possibili- 
ties involved of jury verdicts adverse 
to employers regardless of the merits. 
And on the compensation law side: 
In Massachusetts the compensation 
act, since 1912, by its terms has 
covered “all injuries” arising out of 
the employment; but it was only in 
1929 that it was decided by the 
courts that a pulmonary dust discase 
of slow contraction constitutes such 
an injury, and it was not until sev- 
eral years later that events occurred 
to make the workers generally “claim 
wise”. In Wisconsin silicosis ‘as 
been’ effectively compensable (or 
some years; but, until July, 133, 
only upon condition that disablement 
resulted “in the course of the ¢'- 
ployment”. Now, by amendment (0 
the law, that limitation has been ‘¢- 
moved and the door opened wide 0 
“stale claims”. And in Califorr a. 
likewise, all diseases arising out of 
the employment have long been co }- 
pensable theoretically, but in ‘© 
past, claims for such diseases as §' !~ 
cosis have been few. Within the |. 5! 
few months, however, the Supre: ' 
Court of that state has decided t! «! 
there is practically no time limit © 
claims for such occupational disea: °s 
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ilicosis, With the consequence 

a flood of claims is now starting 

ill health contracted long ago, 

ecient in volume to threaten ruin 
.. number of self-insured industries 
ay insurance carriers. 

is present peril from the rising 
fe of litigation for damages for 
ses fictitiously attributed to the 
re of employers to fulfill statu- 
duties was unexpected and has 
ry: n us all by surprise. But I have 
i been crying out in the wilder- 
ne warning against the dangers in- 
-ol-ed in the so-called “all inclusive 
oov crage of occupational diseases” in 
vor kmen’s compensation laws, such 
4s oxemplified in the compensation 
iaws of Massachusetts, California and 
Wicconsin, and now advocated gen- 
erally by sentimentalists, predicting 
that such coverage would, through 
progressively liberal construction and 
application, eventually result in con- 
verting the compensation law into 
indefinite health, old-age and life in- 
suranee, uninsurable in many in- 
dustries at any rates that such in- 
dustries ean afford to pay. Late 
events, I believe, have borne out my 
predictions; and now the situation 
become unendurable or almost 
unendurable in Massachusetts, Wis- 
consin, California, Missouri, Illinois 
and North Carolina, while trouble is 
brewing in New York and many 
other states. 

fhe remedy for these conditions 
in my opinion, is legislation to bring 
all medically recognized ‘“‘occupation- 
al diseases“’ under the compensation 
laws. But there are some serious 
dangers in the way—which must be 
guarded against: 

In the first place, the so-called 
“all inclusive coverage of occupation- 
al diseases” must be avoided like sin. 
That form of law would leave it open 
for the courts and industrial com- 
missions to hold industry liable in- 
definitely for all or any forms of ill 
health in any way or degree con- 
tributed to by work—even by the 
normal exposures of healthful occu- 
pations. On the contrary, the dis- 
eases to be covered should be re- 
stricted to those which originate in a 
risk created by or peculiar to the 
occupation, and should be _ listed— 
“scheduled’’—and defined in the law. 

Then, the liability to compensate 
lor the scheduled diseases should be 
“exclusive” of all other liability for 
such diseases. It would be excessive- 
lv burdensome and outrageously in- 
equitable to compel industry to com- 
pensate, regardless of fault, for oc- 
cupational diseases and yet leave 
Openings for its continued exploita- 
ion by “ambulance chasers” in dam- 
age suit litigation. 

edical questions in controverted 
cla ms for occupational diseases, and 
Moe particularly such occupational 
(is ases of the lungs as. _ silicosis, 
ild not—as is the prevailing rule 
ul cr our present compensation laws 

adjudicated by boards of lay- 
M1, with presumptions in favor of 
clo mants. Under “liberal” adminis- 
‘ion, such a regime would lead 
“' ‘ually to broad health, old-age 
al life insurance of employees. 
M: ‘ical questions in such claims 
ld be made subjects for deter- 
mM ation, on the merits, by com- 
nt and impartial medical ex- 
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Perils in Measures For 
Compensation for Occupational 
Diseases 


STUDIED effort is now being 

made on a wide front in legisla- 
tive sessions to bring about the en- 
actment of measures to extend the 
workmen’s compensation laws to cov- 
er so-called occupational diseases. In 
many instances these measures take 
the form of an all-inclusive health 
and life insurance for all workers at 
the expense of their employers. 

Some of these measures would 
make compensable, regardless of fault 
on the part of the employers, either 
all diseases arising out of the em- 
ployment, or all occupational dis- 
eases so arising without definition of 
the meaning of the term “occupa- 
tional disease.’”’ Such measures, lack- 
ing absolutely in definitions of the 
diseases meant to be covered, would, 
in effect, under the false guise ofl 
compensation for occupational in- 
juries, impose upon employers an ob- 
ligation to insure their employees 
against approximately all the ordi- 
nary illnesses of life, even’ though 
merely contributed to by usual and 
common incidents of work or re- 
sulting from causes over which the 
employer can have no control. The 
burden thereby entailed upon indus- 
try would be incalculable and unen- 
durable. It would eventually amount, 
in all employments, to many times 
the present cost of compensating for 
injuries “by accident.” 

Not so objectionable as the meas- 
ures for ‘all-inclusive coverage of 
occupational diseases” above referred 
to, but dangerous nevertheless, are 
measures to extend the compensation 
law to cover “occupational diseases” 
defined in general terms. The objec- 
tion to such measures is that no gen- 
eral definition yet proposed logically 
limits the field of diseases to be cov- 
ered but all of them leave the term 
“occupational diseases” open to con- 
structions that would burden indus- 
try with the cost of multitudes of 
cases of disability and death from 
disease for which industry is in no- 
wise truly responsible. Uncertainty, 
with multiplicity of. litigation, is one 
bane of attempts at such blanket defi- 
nitions. Throughout the civilized 
world, outside the United States, the 
practice is established of defining oc- 
cupational diseases by naming or spe- 
cifically describing them, the diseases 
to be so defined being determined by 
medical opinion. That method of defi- 
nition, called the “schedule plan,” 
has, to date, been followed also in 
four States in this country. It should 
be followed and adhered to univer- 
sally. 

Besides the measures above de- 
scribed, there are others, better con- 
sidered, which would extend the com- 
pensation law to cover many long 
recognized occupational diseases, duly 
scheduled or described, with the ad- 
dition of the more newly recognized 
diseases of silicosis and asbestosis. 

Compensation for silicosis, regard- 
less of fault (and asbestosis, where 
found, belongs in the same category) 
will entail a heavy increase in com- 
pensation cost, in many industries, 
and in their insurance rates. Expe- 
rience in Wisconsin indicates that in 
some occupations, in which the haz- 
ards of silicosis are exceptionally 
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high, the cost of compensation for 
silicosis alone may amount to nine 
times the cost of compensation for 
accidents. Provisions in the law spe- 
cially to safeguard compensation for 
silicosis against impositions and 
abuses may avoid such an over- 
whelming cost. But, under any cir- 
cumstance, the burden imposed upon 
industry will be heavy, and, in many 
industries, will be unendurable un- 
less they resort promptly to the most 
thorough means for prevention. And 
even then there will remain a seri- 
ous difficulty:— 

Such diseases as silicosis often do 
not manifest themselves until after 
many years of exposure. Consequent- 
ly, during the early years under com- 
pensation for such diseases a large 
proportion of disabilities and deaths 
resulting therefrom will be due prin- 
cipally to exposures prior to the date 
when the compensation coverage be- 
came effective. In other words, at the 
start under such a law, industry will 
have imposed upon it a large volume 
of “incurred liabilities’? for disabil- 
ities and deaths to result in the fu- 
ture from diseases contracted in the 
past. 

To insure against future contrac- 
tion of such diseases is one thing. To 
insure against such future contrac- 
tions plus assumption of lability for 
the future results of past contractions 
is another. Obviously industry has 
neither accumulated funds nor paid 
premiums to meet the future losses 
from the already incurred or poten- 
tial liabilities mentioned. 

Industry should awake to the grav- 
ity of this problem (which is inci- 
dental to the initiation of any plan 
of compensation for progressive dis- 
eases of gradual contraction) and 
should avoid the delusion that it can 
be solved, by insurance or otherwise, 
except at a very heavy cost. 


Essentials in Legislation For 
Compensation for Occupational 
Diseases 


SATISFACTORY law for the com- 

pensation of occupational dis- 
eases should contain the following 
features :— 

1. A schedule of the diseases to be 
deemed “occupational diseases.’ Such 
schedule should include all those dis- 
eases, but only those diseases, to be 
found in the State, which, according 
to prevailing medical opinion, can be 
traced to origins in ‘“trade-risks’’— 
i.e., risks, not of ordinary life, but 
created by special practices or proc- 
esses in industrial occupations. 

2. A special regime for the expert 
adjudication of medical questions and 
for medical and engineering control 
for purposes of prevention. 

3. Special provisions to require a 
definite period of exposure as a con- 
dition to the right to compensation 
for an occupational disease; to limit 
the time within which disability or 
death must follow exposure; and to 
exclude application to cases result- 
ing from exposures entirely prior to 
the effective date of the compensa- 
tion coverage. 

4. Specification of an event from 
the date of which shall run the time 
limit for notice of injury and claim 
for compensation —in lieu of the 
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“date of the accident,” as under the 
typical compensation laws. 

5. Provision for reduced compen- 
sation in cases of more aggravation 
or acceleration of the consequences 
of other diseases or infirmities. 

6. Provision for special compensa- 
tion to workmen laid off before ac- 
tual disablement because of mani- 
festation of first symptoms of an oc- 
cupational disease—such a provision 
being especially essential in applica- 
tion to silicosis. 

7. Provision for waivers of full 
compensation in special cases of sili- 
cosis and other diseases of like char- 
acter, where disablement has not re- 
sulted. 

8. Special limitations on the obli- 
gatory medical benefits in cases of 
silicosis and other diseases of like 
character.—Association of Casualty 
and Surety Executives. 

It is probable that traces of occu- 
pational diseases may frequently be 
found to be “contributory” causes of 
old-age disabilities and deaths among 
workers who have long been exposed 
to harmful fumes or dust. If full 
compensation should be payable in 
such cases—as it is, generally under 
our present accident compensation 
laws, where a disease is merely ag- 
gravated or accelerated “by accident” 
industry would be held liable far in 
excess of its true responsibility for 
causation and the cost would be ruin- 
ous. 

It is to be feared that compensa- 
tion for such diseases as silicosis and 
asbestosis will operate in effect as 
compensation for tuberculosis, since 
such pulmonary diseases are general- 
ly complicated with tuberculosis, 
either—loosely speaking—as cause or 
effect. The excessive cost of such 
incidental coverage of an infectious 
disease of ordinary life may be miti- 
gated by reducing the rate of com- 
pensation where the occupational dis- 
ease is complicated with tuberculosis 
-—as under the Ontario law. But the 
probability of liability for compensa- 
tion for disability or death primarily 
from tuberculosis needs to be more 
effectively guarded against by a pro- 
vision requiring some three to five 
years’ exposure in industry to silica 
or asbestos dust as a condition to the 
right to compensation for silicosis or 
asbestosis. 

The unlimited medical benefits re- 
quired to be provided by the em- 
ployer under some of our present 
compensation laws—the obligation to 
provide medical, hospital and nurs- 
ing care so long as required to “re- 
lieve” from the effects of an injury— 
must be greatly reduced in applica- 
tion to occupational diseases or at 
least to some of them. Silicosis, for 
instance, after it reaches a certain 
stage, is progressive and incurable, 
and medical treatment, etc., is vain. 
Certainly industry cannot bear the 
burden of maintaining such cases in 
expensive sanatoria for life while at 
the same time paying full compen- 
sation. 

The right to compensation for oc- 
cupational diseases must not be sub- 
ject to the same terms and condi- 
tions as is the right to compensation 
for “injuries by accident.” Time 
limits for notice and claim in cases 
of occupational disease cannot run 
from the time of ‘‘accident’’—since in 
such cases there is no accident and 











INDUSTRIAL MEDICINE 


nothing equivalent to an accident. 
But there must be strict time limits 
for “notice” and “claim,” in order to 
give the employer prompt warning of 
impending cases of compensable dis- 
ease and to safeguard industry 
against “stale claims” and against 
liability for disabilities and deaths 
speculatively or fictitiously ascribed 
to exposure during employment but 
really due to causes occurring after 
termination of employment. 

To sum up: In respect to occupa- 
tional diseases, industry is faced with 
two pressing problems: first, preven- 
tion; second, proper legislation. I 
have confined my discussion almost 
entirely to the second problem, be- 
cause more familiar with it. But both 
problems must be promptly met; and 
all concerned—employers, employees, 
insurance carriers, physicians and en- 
gineers—must cooperate to meet them 
successfully. 
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